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THE 


“LITTLE JAP” 


HAMMER DRILL 


A Portable Machine for the light work of 
TUNNEL, MINE AND QUARRY 


The HOMESTAKE MINE, Lead, S. Dak., is 
the world’s greatest gold mine and repre- 


sentative of the most advanced mining 
methods. This mine now uses over 


40 “Little Jap”’ Drills and is increas- 


ing that number continually. 


THE 


INGERSOLL-SERGEANT 


DRILL COMPANY 
26 CorTLANoT STREET 


NEW YORK 


CHICAGO, ILL, St. Louis, Mo. 
CLEVELAND, QO, Boston, MASs. 
PITTSBURG, Pa, EL Paso, TEXAS. 
PHILADELPHIA, PA, MEXICO CITy, MEX, 














LIDGERWOOD M’F’G CO., 


Boston. . Chicago. 
Philadelphia. 96 Liberty Street, Portland, Ore. 


Cleveland, O. New Orleans. 


STANDARD 
High-Speed 
Hoisting 


Cableways, 


Hoisting 


‘ AND 
Engines. 


Built on the UN ee Conveying 
Duplicate ~ “SS a . 
Part System. ~~ a a Devices, 


For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
Quarrying, Logging, and General Contract Work. 














Fiske Brothers Refining Co. 
NON-CARBONIZING OIL 


FOR USE IN AIR CYLINDERS OF 


AIR COMPRESSORS 


Also all Grades of Lubricants for use on Machinery 
Propelled by Compressed Air 


Office and Salesroom, No. 59 Water St., New York, U.S. A. 


Cable Address: London Office : Sole Agents for Scotland: 
**¢ LUBROLEINE.”’ 3 MITRE STREET JOHN MACDONALD & SON 
ALDGATE, LONDON, B.C. GLASGOW, SCOTLAND 
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TRE WORLD'S 


GREATEST GOLD MINE 


“THE HOMESTAKE” 


LEAD, SO. DAK. 


Produces $49 5 0 0 0 IN GOLD per month 














THE LARGEST AIR COMPRESSOR 


IN THE WORLD 


Is one of Seven Ingerso'l Sergeant Air Compressors at ‘“ The Homestake ” 
having a total capacity of 19,43 cubic feet per minute 


“INGERSOLL-SERGEANT co" 


CHICAGO, ILL. 26 CORTLANDT STREET ST. LOUIS, MO. 
CLEVELAND, OHIO BOSTON, MASS. 


PITTSBURGH, PA. N EW YOR K EL PASO, TEX* 


PHILADELPHIA, PA. MEXICO CITY, MEX. 
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PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE. 
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MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 
THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches, Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will mail 
free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate others 
a copy will be mailed on receipt of 50 cents in stamps. 
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+ 


So Sa Sh a a a Dak Dak Oa i Mae Oe OM ae eM a a ae Me Ma ae Se Ma Me ae Se Me Se Se Me a Se he ae Die ee Oe 














i SS HE ENGINEERING AND MINING 
| Le) JOURNAL is the 
| periodical. Interests compressed air users. Sub- 

scription price, $5.00 a year, payable in advance ; 


foreign, $8.00. Sample copies sent for the asking. 





leading mining 


261 BROADWAY, NEW YORK. 
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Leads and Holders 





Using more colored leads than any 
other business house in the world, 
and unable to find a lead-holder 
that would hold and keep on 
holding, we invented one with a 
positive stop, no provoking clutch. 
It has stood the test of a dozen 
years’ constant use; it doesn't 
wear out; the lead can’t work 
back ; it is a double-ender; it is 
perfection for editing copy, check- 
ing, etc. We mail it for 25 cents, 
loaded with two leads. We sell 
black, blue, green, yellow and red 
leads for $5.00 a gross, 50 cents a 
dozen, 5 cents a piece—made for 
us, 3 inches long, the best quality 
we can get. Stamps acceptable. 


Luce’s Press Clipping Bureau 


26 Vesey St., New York 
68 Devonshire St., Boston 








‘THE only publication in the 
world devoted exclusively 
to the boiler-making industry is 
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BOILER MAKER 




















The CURTIS 


AIR COMPRESSOR 
‘‘Regular”’ 
Efficient 


and 
Economical 
& 
AIR 
HOISTs 
ww 


Pneumatic 
Appliances 






theese MFG. CO., St Loui, io 





LIST OF AGENTS: 
The Walter H. Foster Co., 126 Liberty St., 
The Strong,Carlisle & HammondCo. ped 0: 
Baird Machinery Co., Pittsburgh, Pa. 
Hill, Clarke & Co., Boston, Mass. 











Subscription 
Price, 
$1.00 

per year 
Domestic 


$1.50 Foreign 


Sample Copies Free 





Ohe 
BOILER MAKER 


17 Battery Place 


NEW YORK CITY 
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“COMPRESSED AIR” 


Published Monthly. 


This is the only publication devoted to the useful applications of compressed 
air, and it is the recognized authority on all matters pertaining to this subject. 


RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, . : : ; per year, $1.00 
All other Countries, ‘ ; ‘ “ sad 1.50 
Single Copies, 4 ; , ‘ . ° ° : Io 


LIST OF BOOKS ON COMPRESSED AIR. 
Volume No. 9, ‘* Compressed Air,” ° ° ° . : . cloth, 2.00 
March, 1904—February, 1905, inclusive. ‘The twelve numbers of 
‘* Compressed Air,” which make up a summary of a year’s events, includ- 


ing descriptions of important compressed air installations and applications, 
all well illustrated with fine half-tone engravings and line cuts. 


“Compressed Air Information,” Edited by W. L. Saunders, P . Cloth, 5.00 


A Cyclopedia containing Practical Papers on the Production, ‘l'ransmission and 
Use of Compressed Air 


** Pumping by Compressed Air,”’ by Edward A. Rix, . . ° 75 


A practical treatise on this subject, containing etiatie sidan. with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 


* Compressed Air,” by Frank Richards, ‘ ° ° ° - cloth, 41.50 


Contains practical information upon air compression and the transmission and 
application of compressed air. 


“Liquid Air and the Liquefaction of Gases,” by Prof. T. O’Conor Sloane, 350 pages, 24.50 


Experiments upon the Transmission of Power by Compressed Air in Paris, by A. 
B. W. Kennedy, F. RK. S., M. Inst. C. E., Emeritus Professor of Engineering in 
University College, London, The Transmission and Distribution of Power 
from Central Station by Compressed Air, by William Cawthorne Unwin, B. 


S.C., F. R. S., M. Inst. C.E., . ° . . . ° ° «50 
‘*Electrician’s Handy Book,’ by Prof. T. O’Conor Sloane, 800 pages, . leather, 3.50 
A practical hand-book on electrical work for the engineer and non-technical 
man. 
The Transmission of Power by Compressed Air, by Robert Zahner, M. E., -50 


** Tunneling,” a practical treatise, by Charles Prelini, C. E. With additions by 
Charles 8. Hill, C. E. 150 diagrams and illustrations, . . : cloth, 3.00 


‘¢+ Transmission of Power by Fluic Pressure,’’ by Wm. Donaldson, M. A. cloth, 2.45 
(M, Inst. C. E.) 


Forwarded postpaid on receipt of price. 


“COMPRESSED AIR,” 26 cortianpr st., NEW YORK. 
> 
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HEAT YOUR RIVETS 


WITH 


OIL 


CHEAPER 
QUICKER 
BETTER 


Send for Particulars 


WE ALSO HAVE 
OIL BURNERS 


FOR EVERY PURPOSE 


ROCKWELL 
ENGINEERING CO. 


NEW YORK 








ADVANCE INFORMATION 


Wouldn't it be profitable for you to know every 
move in your business world before your competi- 
tors do, to receive the earliest intelligence con- 
cerning new markets and outlets for your goods, 
to have before you every scrap of information 
printed about your line of ‘business? 


PRESS CLIPPINGS 


will give you this information while the news is 
fresh and valuable. They supply anyone interested 
in any matter with all the information from every 
part of the country pertaining to that subject. 


THE INTERNATIONAL 


PRESS CLIPPING BUREAU 


the largest Press Clipping Bureau in the 
world, will send you everything printed in 
every newspaper, magazine or trade jour- 
nal in the country, on any particular sub- 
ject you may desire. 

This Bureau reads and c lips 55,000 papers 
and other periodicals each month, and even 
if you are now a subscriber to some other 
clipping bureau, it will pay you to investi- 
gate the superior service we offer. Write 
for our book concerning Clippings and how 
they may be applied to your profit. We will 
send it to you free and quote you a Spectal 
Bargain rate for atrial month. if you will 
name the subject. You might also ask 
about our Daily Business Reports. Address 


International Press Clipping Bureau 
1425 Boyce Building, CHICACO,U.S. A. 





ANY MAN 


mechanically inclined, knows the advantage 
and necessity of keeping himself well in- 
formed as to the progress which is being 
made continually in the machinery world. 
Our monthly journal, 


MODERN MACHINERY 


tells you every month all about this prog- 
ress. It is well illustrated and interestingly 
written, and costs but $1.00 per year. Single 
copies 10 cents. 


WE WANT 


every reader of COMPRESSED AIR to send us 
his subscription at once, so that he may take 
advantage of our liber: al offer. 

Send us $1.00, and we will send you 
Modern Machinery for one year, and 


we will also send you, free of all charges, one 
of our Improved Gravity Stylo Pens, an im- 
provement over the ordinary fountain pen. 


--- SUBSCRIBE AT ONCE... 














Modern Machinery Pub. Co. 
816 Security Building, Chicago, Ill. 
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i FACINEERING 





The Draftsman: 


A MONTHLY PAPER 
$1.00 per Year “ 


2 


S$ setae : 


4 Months’ Trial 25 Cents 


 P. 0. Box 136, Station B, Cleveland, Ohio 





The Only Publication 
in the World ow 


Devoted exclusively to Engineering as 
applied to Marine work is Marine 





TERMS OF SUBSCRIPTION 
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Engineering Com pressed Air. 


Per Year Per Copy Practical information upon Air-Compression 


United States Canada and Mexico, $2.00 20 cents and the Transmission and Application , 
Other Countries in Postal Union, 2.50 25 cents , of Compressed Air. 
SAMPLE COPY FREE )By Frank RICHARDS. 12mo, cloth, $1.50 


MARINE ENGINEERING John Wiley & Sons, New York. 


17 Battery Place, NEW YORK, U.S.A. 


























THE ENGINEER 


Is a power-plant paper for engineers—for those who install, operate and 
care for machinery, whether steam, electric, gas or hydraulic. 

The issues of one year contain about one thousand pages of reading 
matter. The articles are in the highest degree educational, and of the 
most authoritative character. Every phase of every power pliant subject 
is treated in a manner both popular and interesting. 


ISSUED TWICE A MONTH 


One Dollar a Year WRITE FOR FREE SAMPLE COPY 








THE ENGINEER PUBLISHING COMPANY 


355 DEARBORN STREET, CHICAGO 
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THE SLOGAN OF THE CAMERON #® 
«© CHARACTER THE GRANDEST THING ” 


Cameron Pumps 


OFTEN IMITATED—NEVER EQUALLED 
IMITATION THE SINCEREST FLATTERY 








t+ ANNOUNCEMENT 2. 


To Users of ‘‘CAMERON”’ Pumps We have withdrawn our agency from the 
: Pp nap ait eal Mine & Smelter Supply Co., and they no 
and the Public generally: longer represent us; nor are they author- 
ized to sell, as our agents, any of our pumps or repair parts. 

We take pleasure in stating that we have transferred our agencies to and are 
now represented by— 

CARY & FIELDING, 1711 Tremont St., Denver, Colorado 

UTAH MINING MACHINERY & SUPPLY CO. 

228 South, West Temple St., Salt Lake, Utah 
INGERSOLL-SERGEANT DRILL CO., El Paso, Texas 


VICTOR M. BRASCHI & CO., Cadenas St., No. 2, Mexico City, Mexico 


These firms carry a full line of ‘“CAMERON”’ Pumps and repair parts in stock, 
from which they can fill orders at shortest notice. 

They have our entire confidence and esteem, and we are confident will deal fairly 
with you, and we bespeak for them your favorable consideration. 





sy ; — : 
Cameron Outside Packed Plunger Pipe-Pattern Pump 


Built for capacities varying from 300 to 3000 gallons per minute. Although the 
pump is so compact, all parts are readily accessible, while the water end is made excep- 
tionally heavy, of hard close-grained iron, and with large valve area and water passage. 

Our latest patterns embody all the improvements that years of experience in 
mining work have suggested. 

We can supply this type of water end on pump, either simple, compound or twin 
pattern. Our Catalog ‘‘K’’ is interesting. 


A. 8. Cameron Steam Pump Works 
FOOT OF EAST 23d STREET, NEW YORK 
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AIR&GAS 


“AIR POWER” 


i] QUARTERLY 


For APRIL 












Sent on Request 


Contains Articles on 





| ‘Gas Pumping ”’ 


‘Fuel Economy in Oper- 
ating Coal Mine 
Power Plant ’’ 

By F. C. WEBER, M. E. 





‘Graphics of Boyle’s 
Law”’ 
E. F. SCHAEFFER, M. M. E. 








‘*Laurel Line Tunnel,’ 
etc., etc., etc. 


| INVALUABLE 


TO 





Users 


"RAND DRILL scien 
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ALL KINDS OF 


Molding Machines 


In 9 out of 10 cases Stripping 
Plates are an idle expense. 


WHEN NECESSARY, WE USE THEM 
ww 


THE TABOR MFG. CO. 


18th & Hamilton Sts., Philadelphia, Pa. 


49 Deansgate, Manchester, England 
30-32 S. Canal Street, Chicago, Ill. 
84 Mason Building, Boston, Mass. 


Fenwick Freres Schuchardt & Schutte 
Paris Berlin 








Do You Want 
Clean CASTINGS 
at the Lowest Cost? 


IF SO, 


The * * 
Paxson- Warren 


SAND BLAST 
MACHINE 


will clean your Cast- 
ings cleaner than you 
ever had them. 
WILL DO IT 
Quickly and 





Thoroughly 





J. W. PAxson Co. 


Foundry Outfitters 
PHILADELPHIA, PA. 


























“Compressed Fir,” 


OR 
THE COMPRESSED AIR MAGAZINE. 

A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATIONS OF COMPRESSED AIR. 


W. I. SAUNDERS, - - Editor and Proprietor 
Cc. B. MORSE - - - Managing Editor 
J. E. QUINTERO, - - - . - Treasurer 


Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 1o cents. 


Advertising rates furnished on application. 

We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 


All communications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 
London Office, 114 Queen Victoria Street. 
Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York, 
N. Y., Post Office. 
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Progress of Compressed Air. 

An excellent opportunity to observe the 
varied uses of compressed air in the oper- 
ation of the modern railway system was 
afforded by the American Railway Appli- 
ance Exhibition, which was held at Wash- 
ington, D. C., last month, in connection 
with the International Railway Congress. 
This exhibition aimed to show the latest 
devices and 


railway men. 


methods of interest to the 
It also served to illustrate 
the remarkable importance of compressed 
air to the railroad of to-day. Both steam 
and electricity had their places there, but 
air under pressure proved itself a valued 
agent and one that cannot be replaced. 
This exhibition did not bring to notice 
any radically new applications of com- 
pressed air, but it did show a healthy and 
rapid development which promises well 
for the future. 

The air brake has long been an essential 


feature of train equipment. The air brake 


of to-day is a vast improvement over the 
original design of Mr. Westinghouse, and 
it is still capable of further improvement. 
Hardly a month passes that the records 
of new patents, published in this maga- 
zine, do not contain fully half a score of 
inventions, covering new systems, or i1m- 
provements to old methods. While many 
of these are never put into practical oper- 
ation, yet there are some which stand the 
test and prove their real value. 

While the air brake well repre- 
sented at the exhibition and the practica- 
bility of the pneumatic and electro-pneu- 
matic signal systems demonstrated, it was 


was 


in the display of the so-called “ pneumatic 
tools” that the growth of compressed air 
as a power was most evident. The air 
hammers for riveting, caulking and chip- 
ping and the pneumatic drills for wood 
and metal boring had been seen at pre- 
vious exhibitions of this nature, but this 
time they were 
host of 


accompanied by an in- 
creased other devices, many of 
them simple and designed for some minor 
purpose, but still important in increasing 
the efficiency or reducing the cost at the 
railroad shop. Some of these devices 
were old friends of new and improved de- 
sign; others had never 


before. 


been exhibited 

Most of the exhibits of pneumatic tools 
were grouped in one corner of the “ White 
Lot,” and together formed an interesting 
evidence of the development of labor- 
saving devices and the value of com- 
pressed air in forwarding this develop- 
ment. The up-to-date railroad shop has 
found compressed air just as essential as 
steam or electricity. The air compressor 
stands side by side with the electric gen- 
erator in every shop of importance where 
efficiency and economy are considered. 
The important uses of compressed air at 
the modern shop are generally known. 
There are, however, a host of lesser ap- 
plications which, in the aggregate, add 
distinctly to its value. 


Some of these 





3515 


shown at the exhibition. Others 
will be noticed in descriptions of several 
prominent railway shops which will ap- 
péar in CompressEp Air during the next 
year. The railroad field is an important 
one for compressed air, as the exhibition 
bore evidence, and it promises to 
more important as the years pass by. 


were 


grow 





The International Railway Congress. 


With compressed air offering such a 
variety of service in the operation of the 
modern railway system, it naturally re- 
ceived considerable attention at the Inter- 
national Railway Congress, which was 
held at Washington, D. C., from May 3 
to 13, inclusive. This Congress marked the 
seventh gathering of railroad men from 
this country and Europe for the inter- 
change of ideas and a discussion of rail- 
way subjects. Its importance was recog- 
nized by the Government, and the sessions 


bore the same semi-official aspect that 
they had in other countries. 
While the delegates gathered May 3, 


consideration of technical subjects did not 
begin until two days later. The papers 
presented did not include any dealing par- 
ticularly with the use of compressed air 
in railway work, but this form of power 
transmission was frequently referred to, 
not only in its connection with the air- 
brake equipment, but for the operation of 
labor-saving tools for all classes of work 
in the shop and outside of it. 

In connection with the Congress, the 
American Railway Appliance Exhibition 
was held on the Washington Monument 
grounds. Its name explains its object. 
It was at this exhibition that compressed 
air figured most prominently. It is not 
our intention to describe this exhibition 
in detail, but rather to point out the uses 
of compressed air as shown in the exhibits 
of the various manufacturers. 

Probably most important of any prac- 
tical application of air under pressure was 
for the operation of power brakes for 
both steam and electric railway trains. 
Of imposing appearance and centrally lo- 
cated was the pavilion of the Westing- 
house companies, which might rightfully 
be considered the home of the air brake. 
All of the Westinghouse industries were 
represented, but special prominence was 
given to the displays of the Westinghouse 
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Air Brake Company and the Westing- 
house Traction Brake Company, which 
showed the latest power brake systems in 
actual operation. The display was not 
confined to the operation of one car, but 
showed a complete system of train con- 
trol. The Union Switch and Signal Com- 
pany’s exhibit was also located in the 
Westinghouse pavilion, and included the 
workings of its electro-pneumatic signal 
system. 

A comparative newcomer in the air- 
brake field was the General Electric Com- 


pany, which had a_ handsome building 
nearly opposite the Westinghouse quar- 
ters. Here, also, a system of air brakes 


was practically illustrated, in addition to 
a comprehensive display of electrical ma- 
chinery. 

Another large displ: iy was that of the 
New York Air Brake Company in a com- 
modious booth. In addition to the com- 
plete system of train control, the “ For- 
syth” automatic air and steam coupler 
was exhibited. This is a new device which 
is intended to do away with the hand 
coupling of air and steam lines on rail- 
way trains. Ingeniously shaped couplings 
adjust themselves to each ryered as as 
cars are brought together and are held i 
place by powerful springs. 

A signal tower with a stretch of track 
was utilized by the General Railway Sig- 
nal Company, of Buffalo, N. Y., to show 
a low-pressure pneumatic system and an 
electro-pneumatic system of signals in op- 
eration. A new feature in connection 
with this exhibit was an automatic lever 
replacer which will restore the lever in 
the signal tower to its proper position 
after the train has passed. 

Of considerable interest to many was 
the device shown by the Kinsman Block 
Signal Company which will stop a loco- 
motive should the engineer fail to observe 
the danger signal in a block-signal system. 
This device operates by a stop on the rail, 
and automatically shuts off the steam and 
applies the brakes. The Kinsman system 
was shown in actual operation on a 
miniature railway. Compressed air was 
used to operate it. 

The booth of the Vacuum Cleaner 
Company, of New York, caught the pop- 
ular eye. A demonstrator showed this 
company’s method of cleaning in actual 
operation. Dirt and flour were sprinkled 


on furniture and rugs and removed with- 
A small vacuum pump, op- 


out trouble. 
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erated by a Crocker-Wheeler motor, con- 
stituted the equipment necessary for the 
system. Several different kinds of noz- 
zles, suitable for all classes of work, were 
used. ; 

In the booth of Fairbanks, Morse & 
Company a direct connected gas engine 
driven air compressor was exhibited. 

A new form of pneumatic track sander, 
known as the “TI. X. L.,” was included in 
the exhibit of the Universal Supply Com- 
pany, of Baltimore. 

The roar of the exhaust attracted con- 
siderable attention to the King-Lawson 
dump car which was exhibited by the 
Middletown Car Works, Middletown, Pa. 
The visitors found a unique application of 
compressed air for dumping a loaded car. 
The King-Lawson car consists of a frame 
mounted on trucks with trusses or sup- 
ports running from side to side at either 
end and the centre. The body of the car 
is supported by wheels which rest on these 
trusses or supports. The trusses are 
shaped like a flat-topped “A,” allowing 
the box or body of the car to rest on the 
top when in its normal position or to 
slide down either side as the load is 
dumped. As the body slides to one side 
or the other the side of the car is lifted, 
allowing the contents to be dumped. At- 
tached to the frame on either side are two 
12-inch cylinders. These are operated by 
compressed air, and either dump the car 
or raise it back to its normal position. 
A valve on one end of the car controls the 
air supply to these cylinders, and thus the 
operation of the car. At other times an 
automatic lock holds the body part of the 
car at its normal position. An air pressure 
of 35 pounds is required to operate it. 
There are two auxiliary reservoirs which, 
when charged at 70 pounds pressure, will 
contain enough air to dump the car five 
times without recharging. The air supply 
is obtained from the regular train line. 
These storage tanks permit the car to be 
operated when uncoupled from the loco- 
motive. This car attracted considerable 
attention among the railway men. It will 
be illustrated in a future number of Com- 
PRESSED AIR. 

Near the Fourteenth street gate to the 
“White Lot” was the colony of pneu- 
matic tool manufacturers, which included 
the Ingersoll-Sergeant Drill Company, the 
Rand Drill Company, the Chicago Pneu- 
matic Tool Company and the Aurora Au- 
tomatic Machine Company. Each of these 


companies had a working exhibit, in addi- 
tion to a large display of the different de- 
vices for service in railway shops. 

Much attention was attracted to an un- 
usual display of the power of compressed 
air in front of the booth of the Ingersoll- 
Sergeant Drill Company. <A small air 
pipe arose from the ground and a large 
rubber ball was balanced in the stream of 
air coming from it. The sight of this 
rubber ball without any apparent means 
of support kept a large crowd wondering. 
In the booth of the Ingersoll-Sergeant 
Drill Company was a full line of pneu- 
matic hammers for riveting, caulking and 
chipping, and drills for wood and metal 
boring. These tools were also shown in 
actual operation. Two new appliances in- 
cluded a water displacement meter for 
measuring the air used by these tools and 
another device for measuring the power, 
speed and efficiency of pneumatic ham- 
mers. The “Little Jap” hammer drill 
was shown at work, and made an inter- 
esting demonstration of its value by drill- 
ing a hole in a hard gneiss rock, brought 
from the top of the Blue Ridge Moun- 
tains, at the rate of three inches a minute, 
as against eight inches an hour by hand 
drilling. A Class “ HC” air compressor, 
of 10-inch stroke, supplied compressed air 
for this company and some of the adjoin- 
ing booths. 

At the display of the Rand Drill Com- 
pany a full line of “Imperial” hammers 
and drills was on exhibition, while a 
demonstrator showed their practical ap- 
plications. Pneumatic hoists were also in- 
cluded. An air compressor of the “ Im- 
perial” type furnished the necessary 
power. A novel device displayed was a 
pneumatic rivet transmitter, the object 
of which was to distribute hot rivets from 
a central heating furnace to different parts 
of a building under construction. The 
device consisted of a metallic hose as a 
carrier and compressed air at 15 pounds 
pressure as the transmitting power, the 
rivets being blown through the hose to 
their proper destination. 

A great variety of pneumatic hammers 
of all descriptions was shown at the ex- 
hibit of the Chicago Pneumatic Tool 
Company. These tools were also shown 
under working conditions. A particular 
feature of the display of this company was 
the Duntley Electric drill, which was 
shown in various sizes and for varying 
purposes. 
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Distinctive types of air hammers and 
drills were shown at the exhibit of the 
Aurora Automatic Machinery Company, 
of Aurora, Ill. The “Thor” hammers 
attracted much attention. The chipping 
hammer was operated by duplex valves of 
the reciprocating type but working at 
right angles to the action of the piston. 
The valves are small, but operate simul- 
taneously. Another new design was seen 
in the long stroke riveting hammer. The 
main valve is contained in a lug which 
projects from the side of the base of the 
handle of the drill. It is of the recipro- 
cating type, and its action is parallel with 
that of the piston. This action is con- 
trolled by a second or auxiliary valve, 
which is very small and located on the 
other side of the base of the handle. The 
latter valve is situated at an angle to the 
hammer. The “Thor” drills for wood 
and metal boring differ materially from 
other standard types. There are four cyl- 
inders to operate each drill, and they op- 
erate in series of two. The drill is so 
designed that the valve and piston can be 
removed without dismantling the ma- 
chine. Decidedly new was the air turbine 
designed to operate a circular saw or 
grindstone. Air at 80 to 100 pounds 
pressure drives the turbine at a speed of 
8,500 revolutions per minute. It requires 
45 cubic feet of free air per minute. While 
the turbine does not offer particular 
strength, this company claims that the 
power is made up for by the very high 
speed. 

Among the other exhibitors were manu- 
facturers of air hose, flexible joints, 
couplings and other appliances which 
might be of service to the user of com- 
pressed air, but which are not worthy of 
special mention. 

The exhibition was largely attended, not 
only by the delegates and their friends, 
but by the people of Washington, who 
found this display of machinery and me- 
chanical devices of great interest. The 
catalog collector was abroad, but most 
of the exhibiting firms distributed liter- 
ature only to those interested. Sample 
copies of Compressep Arr which were dis- 
tributed attracted considerable attention 
among railway men and others interested 
in its use. 


Value of a System Independent of Errors 
in Design. 


In a recent paper by Mr. W. B. Clarke, 
in Mines and Minerals, on “ Electric Ap 
paratus for Coal Mines” and reprinted tn 
COMPRESSED AIR, after criticising Mr. 
Saunders (ComprEssep Arr, Vol. X., No. 
2, p. 3427) for comparing costs of a pneu- 
matic and an electric plant without calling 
attention to the heavier grades operated 
by the latter, Mr. Clarke proceeds to “* do” 
a compressed-air plant in much the same 
manner. 

He describes this plant as having been 
installed by “one of the large coal com- 
panies in the bituminous field” and con- 
sisting of three locomotives with a com- 
pressor which, by some unexplained error, 
was only capable of supplying air for one 
locomotive, though he admits that things 
might have been better had there been 
enough boiler power, and proceeds to 
compare this cripple with a well-designed 
and efficient electric plant. Naturally the 
electric plant shows to advantage, though 
Mr. Clarke does not think it worth while 
to consider what would have been the re- 
sult if the electric plant had been designed 
with the same disregard of propor 
tion; that is, with a generator and boiler 
capacity incapable of supplying current to 
operate more than one-third of the loco- 
motives provided. 

In discussing the same plants he states 
that the electric locomotive made the same 
trip in thirty minutes which the pneu- 
matic machine required forty-five minutes 
for. As there were two charging stations 
and three minutes is ample for delay at 
such a station, this would leave thirty-nine 
minutes for the pneumatic as against 
thirty for the electric. The question nat- 
urally arises: What would have been the 
difference, and on which side had the 
pneumatic plant had sufficient compressor 
and boiler power? 

The figures given for the cost of the 
pneumatic plant suggest that as great an 
error had been made in this as in the de- 
sign. 

While there are undoubtedly many sit- 
uations where electricity is more desirable 
than compressed air for haulage and prob- 
ably more where the transmission of a 
uniform amount of power is required, ex- 
travagant and unfair comparisons do not 
assist the cause of progress. 

Beverty S. RANDOLPH, 
A. 3. C. E., A. I. M. E. 














COMPRESSED AIR. 


Intermediate Valves as Applied to Straight 
Line Brake Systems. 


In straight line brake systems it is gen- 
erally conceded that an intervening valve, 
or a valve located immediately at the cyl- 
inder to be there operated by the motor- 
man’s valve and to control there the brake 
pressure is preferable and to be desired. 

There are several necessary functions 
that this valve must perform in order to 
produce the desired results. In the first 
instance its operation should be in the 
simplest and most direct manner without 
complications of any kind, or in any wise 
iitricating the operation of the motorman’s 
valve, or that would necessitate too much 
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FIG. 


proposition also to partake of the most de- 
sirable features of the case should be in- 
stalled, if possible, so as to take the same 
valve movement that the motorman uses 
now. 

Ixconomy in power and quickness in ap- 
plying the brakes are the prominent factors 
to be wished for in a usable valve of this 
kind, and these factors, with the before- 
mentioned simplicity of operation, should 
make an improvement of this kind quickly 
successful commercially. 

The proposed valve, if thus applied, 
should be able to apply power to the brake 
cylinder in quantities as required and there 
should be means to reduce this pressure 
after being there applied in amounts to 
suit the many stops and starts of the or- 
dinary electric car. 
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The present straight line system per- 
forms these functions with the objections 
of first waste of its full line power as 
between the motorman’s valve and the 
brake cylinder. As this pressure has to be 
maintained there at the same tension as 
is shown in the cylinder when the brakes 
are used and to be entirely exhausted when 
the brakes are fully released, also, speak- 
ing in a relative sense, the application of 
the power is more or less slow according 
to the distance the brake cylinder is re- 
moved from the motorman’s valve, as the 
air, or other power, has to travel and main- 
tain itself in full force between these 
points. 

There has been brought to our atten- 
tion a valve that it is claimed might be 
used for this purpose, that is operated upon 
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a somewhat different principle than other 
valves of this kind, and of which a dia- 
gram is shown. 

The valve is strictly of a differential 
nature, the pressure on the lesser area 
being maintained in a notch-shaped seat 
in the valve itself, having, of course, a 
similar structure in the :valve casing. 
Power is supplied to the casing seat 
through a by-pass from the main pressure 
pipe. This seat being located midway in 
the valve, it is practically balanced at its 
centre point, leaving the under portion of 
the valve and the valve casing entirely 
free to the atmosphere. 

The operation of this valve is somewhat 
different from the ordinary Westinghouse 
inasmuch that whereas that valve action 
depends upon the exhaustion or the reduc- 
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tion of pressure from the larger valve area 
as against the constant pressure of the 
smaller head, this relies upon the introduc- 
tion or the increasing of pressure against 
the larger exterior circumference of the 
valve to depress it against the constant 
pressure supplied by the by-pass, before 
mentioned, on its smaller seat. It is pro- 
posed to locate this valve immediately at 
the cylinder of the ordinary electric cars, 
to pipe its larger circumference with a 


3520 


The ports in the valve are arranged so 
that this pressure is introduced about as 
if is now introduced by the direct line sys- 
tem. 

Immediately upon closing the pressure 
from the valve head the by-pass pressure 
closes the valve and the exhaust from the 
brake cylinder is relieved through the 
lower port of the valve that its motion ex- 
poses when the valve closes. 

It is argued that the exhaust section of 





FIG, 


small actuating pressure to the motorman’s 
valve, and with the pressure located there 
to operate the valve instead of operating 
the motor itself as in the straight line 
system. Pressure is piped from the press- 
ure supply in the car to the side of the 
valve. 

The valve is so balanced that the small 
pressure from the motorman’s control de- 
presses the valve against its constant 
seated pressure, liberating at once the 
main pressure into the brake cylinder. 


3. 


the valve can be piped exactly as the 
straight line is now piped that is back to 
the motorman’s valve where he can con- 
trol this exhaust as the ordinary exhaust 
is now handled. 

‘If the first reduction of pressure is 
found to be too much release for the brake 
cylinder, the brake can be set a second 
time. In this way the line between the 
valve and the motorman’s control can be 
filled as it is now. In this direction it can 
be argued that if these facts are fully 
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borne out by actual tests made of the 
valve, that the brakes can be applied, per- 
haps quicker than they are now, as the 
valve is quicker than the conveyance of air 
through the motorman’s valve and back to 
the brake cylinder. 

It also might be argued that all the air 
used in manipulating the brakes is first 
used in applying them. 

Doubtless the air used in actuating the 
valve is in excess of the straight line sys- 
tem, although this quantity used is neces- 
sarily small. 

Emergency application under this system 
is no doubt also restricted as the proposed 
valve admits of only service application. 
It is proposed to overcome this by having 
a separate valve on the cylinder for this 
purpose which is thrown in by a separate 
movement of the motorman’s valve. The 
valves are made compact and small, and 
this might be arranged, although necessa- 
rily it must be borne in mind that there 
can be but one main source of exhaust for 
both valves from cylinder. 

H. G. Wesrproox. 


The Mechanical Transport of Air.* 


Wholesale transportation of fluids is 
rarely accomplished by actual carrying, 
but almost universally by the process of 
flowing, which the derivation of the word 
fluid naturally suggests. As the river 
flows toward a lower level because of the 
lesser resistance, so air in atmospheric 
areas of high density rushes toward those 
of lower density, with resulting air move- 
ment or transportation upon a stu endous 
scale. But while in the case of water a 
pressure difference measured by a single 
inch of head creates but sluggish move- 
ment, the same intensity of pressure in 
the mobile air produces a velocity of 
about 45 miles per hour. For the eco 
nomical movement of air in conduits this 
velocity, equivalent to nearly 4,000 feet 
per minute, is seldom exceeded. In fact, 
improved efficiency is to be sought by its 
reduction to the point where the decreased 
friction losses are offset by the increased 
cost of the conduit necessary to convey 
the desired volume at the lower velocity. 

In the case of a gas, or a mixture of 
gases like air, it is manifestly the province 





*By Walter B. Snow, in the Engineering 
Magazine. Article and illustrations republished 
through the courtesy of the Engineering Maga- 
zine. 
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of any system of transportation so to in- 
crease the pressure at one end of a con- 
duit, or to decrease it at the other, as to 
establish a difference sufficient to create 
the required rate of flow. The theoretical 
velocity is determinable by the well- 
known formula: 
v=% 2¢h 

in which V is the velocity in feet per sec- 
ond; h is the head in feet or the pressure 
divided by the density, and g is the ac 
celeration due to gravity—namely, 32.16. 
In practice the discharge orifice and the 
conduit restrict the freedom of flow, and 
a portion of the pressure, denominated the 
pressure head, is expended in overcoming 
this resistance, while only the balance of 





BELLOWS APPLIED TO MINE VENTILATION, 


Agricola, ‘De Re Metallica,” 1556. 


pressure known as the velocity head re- 
mains available for actual air movement 

For a given velocity the total frictional 
resistance to the movement of air in a 
pipe is proportional to its surface, or in 
the case of a round pipe to its diameter, 
while the pressure head per unit of area 
necessary to overcome this resistance 
varies as the ratio of the surface to the 
area—that is, inversely as the diameter. 
For illustration: The total frictional loss 
in a 1o00-inch pipe will be ten times that 
in a 10-inch pipe, while the required unit 
pressure head will be only one-tenth as 
much in the former as in the latter. The 
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power expended to overcome resistance is 
manifestly proportional to the total loss, 
and is measured by the product of the 
area into the pressure head per unit of 
that area. This power being utilized 
solely to create pressure head is of no 
direct avail in the actual movement of the 
air, for which additional pressure or 
velocity head must be provided. The sum 





ROTARY BLOWER APPLIED TO MINE VENTILA- 
TION. 


Agricola, “‘ De Re Metallica,” 1556. 


of the pressure head and the velocity head 
obviously represents the total pressure 
difference which it is the province of any 
system to create. 

The simplest of all methods of creating 
such a difference is by heating the air 


within a vertical conduit (of which the 
chimney is a familiar illustration) thereby 
reducing its density and inducing at the 
bottom an inflow of the cold and heavier 
outside air. Because of its simplicity, it 
was but natural that this method should 
have preceded the application of mechan- 
ical devices for artificial ventilation. But 
simplicity and efficiency do not here go 
hand in hand. 

The bellows appears to have been the 
first mechanical contrivance utilized for 
the purpose of ventilation. The date of 
its invention is, however, buried in the 
dim past, although as early as 1556, Ag- 
ricola, in his elaborately illustrated work, 
“De Re Metallica,” shows this simple de- 
vice, as well as a crude form of rotary 
blower applied for the ventilation of 
mines. The fan or centrifugal blower 
has, however, long been accepted as the 
only effective mechanism for creating 
wholesale air movement. 

The air compressor, producing pressures 
up to 100 pounds or over, the blowing 
engine operating within the usual range 
of 10 to 20 pounds per square inch, and 
the positive or rotary blower seldom ex- 
ceeding 5 pounds in the pressure created, 
are not primarily designed for mere move- 
ment of air, but more essentially for the 
creation of pressure and transmission of 
the same through the medium ot the air. 
The propeller or disc fan, on the other 
hand, is efficient only under very low re- 
sistances and is capable of economically 
forcing the air through conduits of very 
great length. 

The maximum economical working 
pressure for the fan blower is well estab- 
lished at about one pound per square inch, 
but for the purposes of ventilation its 
rotative speed seldom exceeds that neces- 
sary to create a pressure of one ounce per 
square inch and a corresponding velocity 
of somewhat over 5,000 teet per minute 
which, in general practice, is reduced to 
about 3,500 feet in the conduits, corre- 
sponding to about one-inch head of water. 

The province of a fan wheel when in mo- 
tion is to create sucha pressure difference 
between the inner and outer diameters of 
the blades or floats as to cause a flow of 
air from the centre to the circumference. 
The resulting action is well exemplified 
by rotating a tube about an axis estab- 
lished at right angles to its own and mid- 
way of its length. By centrifugal force 
the air is thrown outward from its open 
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ends, and a partial vacuum created at the 
axis about which revolution occurs. If 
an opening be made at this axis, air will 
rush in to supply the vacuum and a con- 
stant flow will be established. 
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MINE VENTILATING 





MINE FAN, GUIBAL TYPE. 


14-ft. diameter and upward. 
can Blower Co. 


sizes \meri 


Much thought has been expended upon 
fan design, with many resulting arrange- 
ments of the fan blades and _ casings. 
Some blades are radial, some curved for- 








FAN, KOENIGIN 
COLLIERY, ZABORZE, 


LOUISE 


75 h.p., three-phase motor. Allgemeine Elck 
tricitats Gesellschaft. 


ward, and some backward, while others 
combine these forms; some fans are rela- 
tively wide and of small diameter, others 
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of almost excessive diameter, but of mini- 
mum width; some run free in the atmos- 
phere, while others are equipped with 
casings of varied design. In all these 
forms the effort has ever been to improve 
the efficiency; but frequently greater vol- 
ume or pressure has been secured only by 
increased expenditure of power. In fact, 
the simpler still remains not far behind 
the more elaborate in economy of oper- 
ation. 

The effect of high velocities is clearly 
shown by the fan, in which doubling the 
rotative speed simply doubles the volume 
discharged, while producing four times 
the pressure and requiring eight times the 
power. That is to say, the volume varies 
directly as the number of revolutions; the 
pressure varies as the square, and the 
power required as the cube of the revolu- 
tions. It is therefore evident that a fan 
which is only half large enough to move 
the desired volume at the required press- 
ure will have to be run at double the 
speed, and will absorb eight times the 
power necessary to operate a fan of proper 
proportions. In a word, a fan should be 
so proportioned to its work as to make 
possible the delivery of the 
quantity without exceeding the 
permissible pressure. 

In no line of 
movement upon a 
ficiency of its 


necessary 
minimum 
industry requiring air 
large scale has the ef- 
movement received more 
careful study than in the case of the 
modern mine, with its miles of under- 
ground workings located thousands of 
feet beneath the surface. Here ventila- 
tion is imperative if human labor is to be 
continued. That the volumes handled are 
necessarily large is evidenced by the esti- 
mate that the weight of air passing through 
the coal mines of the United Kingdom 
is approximately twenty times that cf the 
coal taken out. 

Whether a fan shall be installed to iorce 
the air into the mine under the plenum 
system, or to exhaust it under the vacuum 
system, is dependent upon the character 
of the mine, frequently modified to large 
degree by the personal preferences of the 
manager; for the superiority of neither 
system is finally established. The very 
general application of the latter system 
throughout the United States is, however, 
fair evidence that it best meets the re- 
quirements in the average mine. 


Mine-ventilating fans operating upon the 
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REVERSIBLE MINE VENTILATING FAN, 20-FOOT WHEEL, Q-FOOT FACE, 


Edna No. 2 mine, United Coal Co., Irwin, Pa. Installed by Robinson Machine Co., 
Monongahela, Pa. 














MINE FAN, MORRISDALE COAL CO., MORRISDALE, PA. 


12-ft. diameter, capacity 75,000 to 100,000 cu. ft. per minute. 


One of four installed by 
S. B. Stine & Co., Osceola Mills, Pa. 
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exhaust principle may be classed into 
three leading types. 

1. The open running, in which the fan 
wheel is devoid of casing and delivers the 
air freely around the entire circumference. 

2. The close face fan with expanding 
chimney, which permits of the gradual re- 
duction of velocity and pressure of the air 
delivered, thereby reducing resistances 
and increasing efficiency. 








type, in which the efficiency seldom ex- 
ceeds 60 per cent., while in America the 
third type has been generally installed 
with efficiencies sometimes running up to 
70 and 8o per cent. Peripheral velocities 
usually average between 5,000 and 6,000 
feet per minute, the rotative speed depend- 
ing, of course, upon the fan diameter, 
which, in English practice, runs up to 35 


or 40 feet. 





TURBO-FAN, CLARA VALE COLLIERY, WYLAM-ON-TYNE, ENGLAND. 


5-ft. diameter; capable of passing 100,000 cu. ft. of air per minute at 2-in. water gauge. 
C, A. Parsons & Co., Newcastle-on-Tyne. 


3. The spiral cased fan with expanding 
chimney. The involute form of the cas- 
ing provides a constantly increasing space 
for movement of the air after leaving the 
tips of the wheel blades and permits of 
free discharge with minimum resistance 
through the special form of outlet. 

The form of the case and the design of 
the outlet have a large influence upon the 
efficiency. In English practice there has 
been a tendency to cling to the second 


The railroad tunnel, with its volumes of 
locomotive smoke and its high tempera- 
ture, presents a most difficult problem in 
air transportation and ventilation. — Its 
successful solution is to be credited to the 
italian engineer, Saccardo, who first ap- 
plied his method in the construction of the 
Pracchia tunnel. Similar applications 
have since been made in the United States 
with marked success. In this system the 
air is forced into an annular space ar- 
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ranged around one entrance and thence 
discharged longitudinally into the tunnel. 
Acting upon the injector principle, it in- 
duces an inward. flow of the outer. air 
through the regular tunnel entrance. The 














the tunnel, with the surprising result that 
the smoke is blown ahead of the loco- 
motive, leaving the train in a clear and 
fresh atmosphere. 


In all systems of ventilation the air plays 





A 10-FOOT TUNNEL VENTILATING FAN. 


To operate at 140 revolutions, 3.25 in. water 
per minute under working conditions. B. 


fan blower is absolutely necessary to se- 
cure these results, although only a portion 
of the air actually passes through the fan. 
The rate of flow is so regulated as to ex- 
ceed that of regular trains passing through 


pressure, and deliver 250,000 cu. ft. of air 
F, Sturtevant Co., Hyde Park, Mass. 


a two-fold part. It not only meets the 
needs of respiration, but in the process of 
movement serves as the medium by which 
impurities are removed or heat is trans- 
mitted. The modern system of mechan- 
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MECHANICAL HEATING AND VENTILATING INSTALLATIONS, 


The upper one was installed for the National Electric Co., Milwaukee, by Wm. Bayley & 
Sons Co., Milwaukee. 12-ft. fan, 82,000 cu. ft. air per minute at 100 revolutions; heats shop 
200-ft. square and 3 stories high, 4o0o0-ft. away, the air being carried through galvanized-iron ducts 
and tunnel. The lower installation is the B. F. Sturtevant Co.; two 1o-ft. wheels driven by 
9 by 12 horizontal engines; 20,000 lineal ft. of pipe in heater; delivers 150,000 cu, ft. of alr 
per minute and heats 3,000,000 cu. ft. of space. 
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ical ventilation and heating depends for 
its success upon this dual property. The 
fan serves to supply air in quantity to 
meet the requirements of ventilation, 
while a primary heater established in con- 
nection with the fan transfers to the air 
sufficient heat to make good the losses by 
radiation, conduction and direct escape of 
air from the apartment to which it is de- 
livered. The more rapid the air change 





A LARGE MECHANICAL HEATING 





the frequency with which the air must be 
changed within an apartment. In a large 
room, sparsely occupied, a_half-hourly 
change is usually sufficient for satisfactory 
ventilation, while in a crowded audience 
room fair ventilation may hardly be se- 
cured by a complete volumetric change 
ten or twelve times per hour. 

In a modern school building, with class 
rooms designed to allow about 250 cubic 
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AND VENTILATING INSTALLATION, 


The United Railways, Baltimore. Building 478 by 368 feet, served by four 34-housed fans. 
American Blower Co., Detroit, Mich. 


the less the temperature increment re- 
quired. 

A supply of 30 cubic feet per minute per 
individual is essential to even fair ventila- 
tion, while 50 cubic feet is necessary to 
produce a feeling of freshness in the at- 
mosphere of an occupied room. The dif- 
ficulties in the way of securing impercep- 
tible ventilation are measured directly by 


feet of space for each pupil, a supply of 30 
cubic feet per minute per capita is equiva- 
lent to renewing the entire volume in the 
room once in about eight minutes. A 
supply of 50 cubic feet under similar con- 
ditions marks the attainment of excellent 
ventilation and is sufficient to change the 
air once in five minutes. 

Heated flues are not only utterly inade- 
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FORCED DRAFT FANS. 


On the left, a full-housed 70-in, fan with direct-connected motor, delivering 11,700 cu. ft. 
Wm. Bayley & Sons Ce., Milwaukee. On the right, a go-in. 
driven fan by the B. F. Sturtevant Co., 500 revolutions, delivering 20,000 cu, ft. of air per minute 


of air at 623 revolutions. 


at 3.5 in. water pressure. 
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DRAFT FAN, WORKS OF THE N., 
American Blower Co. 











Y. GLUCOSE 


Sag F 


engine- 


AEE. 





ne- 
ute 





COMPRESSED AIR. 3530 


quate for the movement of the air in such 
volumes, but are also excessively ineffi- 
cient as compared with tne fan, which 
may be employed to force the air through 
hundreds of feet of duct. In refined sys- 
tems of ventilation the velocity of the air 
in process of transport usually ranges 
from about 2,000 feet per minute in the 
distributing mains, down to about 300 feet 
at the registers, while in factory practice, 
where the operatives are usually in mo- 
tion, main-duct velocities may be carried 
up to 3,500 feet per minute, and corre- 
spondingly high deliveries permitted if 
opportunity is given for the thorough 
breaking up of all currents before they 
reach the individual. 

The more actively employed is the oper- 
ative the less will he realize the move- 
ment of the air about him. Hence, one or 
two points of delivery with a limited dis- 
tributing system may be all that are re- 
quired in the boiler shop, while the refine- 
ment of an elaborate arrangement of out- 
lets through which the air is discharged 
at lower velocity may be essential in the 
watch factory. 

The fan is to-day rapidly superseding 
its predecessor, the chimney, as a means 
of draft production for steam boilers. 
Employed as a mere substitute for the 
chimney it may be installed upon the in- 
duced or suction principle, with short 
stack extending just above the roof and 
operated to create a pressure difference 
of 1 to 114 inches of water. As an ac- 
cessory to the chimney, particularly in an 
old plant or in combination with mechan- 
ical stokers, the fan finds ready application 
under a forced-draft system and may be 
operated at pressures up to even 3 or 4 
inches of water, as is often necessary in 
marine practice or with some forms of 
mechanical stokers. For ordinary grates 
and fuel in stationary plants, the fan is 
seldom speeded to create a pressure of 
over 114 to 2 inches at the outlet. Me- 
chanical draft is, in effect, but the fur- 
nishing of air in sufficient volume for the 
lungs of the furnace, as is ventilation the 
equivalent supply of air for the human 
lungs. 


~ Rock Drilling." 


A well written article appeared recently 
in these columns relative to power-made 





*Written for the Mining and Scientific Press by 
W. W. Word. 


and sharpened rock drills. The deductions 
arrived at seemed clear and the points well 
taken, but much has been said on this sub- 
ject by writers who see it from different 
points of view and each uses arguments 
which would seem to make his position 
impregnable. 

The sizes and shapes of the bits for ma- 
chine drills are as various and peculiar as 
the minds of men can devise. One of the 
new-fangled bits in use for a year or more 
at some of the copper mines in Michigan 
consists of the regulation cross bit forged 
so that a chisel part, about one-third the 
width of the drill, projects from 34 inch to 
1 inch ahead of the cutting edges of the 
drill proper. This chisel part is forged 
in the centre of the bit and parallel with 
two wings. The advantages claimed for it 
are that the chisel part, cutting ahead of 
the main part of the bit, prevents the bit 
from leading off or fitchering in seamy 
rock. Another peculiar bit which has 
many advantages claimed for it, and which 
is used to some extent in the Northern 
iron mines, is a single bit with two ribs or 
wings running along the sides and termi- 
nating about 14% inch from the cutting 
edges. These wings or ribs do not carry 
cutting edges, but are intended to hold the 
drill in the centre of the hole, and at the 
same time to give strength to the cutting 
part. It is said this drill will not rifle a 
hole or become fitchered. These kinds of 
drills are, however, expensive to make and 
resharpen unless a power drill sharpener 
is used, as the chisel part mentioned 
naturally wears faster than the rest of the 
bit. To renew this chisel part the wings 
have to be upset until sufficient stock pro- 
jects ahead to form this important part, 
which operation is very expensive and la- 
borious if undertaken by hand. 

As to the gauges of drills, experience has 
shown that in hard rock the best results 
cannot always be obtained by having a uni- 
form step or drop in the gauges; that is to 
say, the difference in sizes should be 
greater inthe first three drills than in the 
last four or five, for the reason that the 
starters and first drills used have a greater 
area of rock to cut, and will consequently 
wear down more in a given depth than 
the smaller drills that follow. What this 
difference in sizes should be varies as to 
the character of rock to be drilled. 

Opinions differ as to the size a drilled 
hole should be at the bottom, but usually a 
miner tries to get all the powder he can at 
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the bottom of the hole; his object, osten- 
sibly, is to break the rock to the depth he 
thas drilled. There are few things that 
‘cause more annoyance and provoke more 
profanity with the miner than finding, after 
a round of holes have been fired, that a 
number of “stubbs” or “ butts” remain 
to be fired over again to square up the face 
of the drift or stope. In hard ground he 
usually lays it to pointing his holes too 
strong, which is sometimes the cause, but 
it would seem by a simple line of reason- 
ing that if the full charge of powder could 
be placed at the bottom, where its force 
would be exerted from one place, instead 
of stringing it out from one-half to two- 
thirds the depth of the hole, better results 
would follow, as it is more likely the 
powder would break the rock to the bot- 
tom of the holes so that another full 
round could be put in without having to 
put in “pops” or shoot old “ stubbs” 
Over again to square up the work. 

If some genius would invent a practical 
drill or device that would chamber a hole, 
permitting the full charge of powder to be 
placed at the bottom, it is likely he would 
materially reduce the powder bills of min- 
ing companies and greatly enhance the 
miner’s chances of a future in the bright 
hereafter. 





The Compressor Stuffing Box.* 


The series of stuffing boxes which has 
been discussed in the foregoing chapters, 
was confined principally to those that em- 
body either new or novel principles. 
Others varying slightly in construction 
and manner of packing are found in use 
sporadically, but as they do not offer any 
additional suggestions, they are of no fur- 
ther interest. Upon returning to such 
stuffing boxes as are in common use and 
which have been explained in detail, a 
word as to their treatment and the proper 
manner of repacking them remains to be 
said. 

The very best stuffing box may be far 
from giving satisfaction if not treated 
properly. In order that a stuffing box 
may be well cared for it is necessary that 
the operating engineer should thoroughly 
understand the purpose of each succes- 
sive part—packing, lantern, oil chamber, 
gland—of the complete stuffing box, for 





*Continuation of a serial article by J. C. Goos- 
mann, M. E., in the Cold Storage and Ice Trade 
Journal. 
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it is not always neglect or carelessness 
which causes gas leakage, heating of rod 
and the burning of packing as the result, 
but it may be a case where ignorance 
battles with the ardent wish to do the 
right thing at the proper time. 
number of stationary engineers have 
never had a chance to operate an ice 
machine and when such men all at once 
have to deal with a complicated refriger- 
ating system that is used a part of the 
time for high temperatures—such as 
cooling the wort in a brewery—and the 
other part of time for low temperatures, 
manufacture of ice, ete., they are likely 
to encounter trouble, especially if the 
capacity of the compressor happens to be 
short during the critical hours of an extra 
amount of work. Even a thoroughly 
“ground in” engineer, who knows well 
the advantages of high evaporating press- 
ures when cooling warm liquids, and who 
is entirely conversint with th. influence 
of high and low evaporating pressure 
upon the compressor, and in connection 
therewith upon rod and stuffing box parts, 
once in a while experiences some lively 
times in order to save his stuffing box, 
in spite of the fact that all the while he 
knows what he is doing and why he does 
it. It is, therefore, indispensable that 
the necessary “tricks of the trade” should 
be thoroughly explained, and if the re- 
frigerating system of a particular house 
is perodically applied to work which 
causes change of pressure and tempera- 
ture, the brother engineers should draw 
the attention of the “newcomer” to such 
changes, in order that he may carry his 
machinery through such critical periods 
without injury to it. 


A large 


THe First Derect. 

The principal point indicative of the 
condition of the stuffing box is its tem- 
perature; so long as the temperature of 
the rod with a gas-tight packing remains 
at blood heat, or even from 10 degrees to 
15 degrees F. higher, there is no danger 
of ruining anything. 

The first defect which announces itself 
very forcibly in the case of ammonia 
machines is a leakage of gas. Such leak- 


age is very annoying, as well as costly, 
and must be stopped at once. 

Take up on the nuts which compress 
the gland against the soft packing, but 
be careful to take up each nut the same 
amount, so that the gland will remain in 
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line with the piston rod. Make sure that 
the lubricating pump performs its func- 
tion, and, if it can be done, throw off 
the pump belt and give it a number of 
additional pump strokes so that the oil 
chamber is well filled. The leakage of 
gas should then stop; if it does, keep 
a watchful eye on the rod to see that its 
temperature ‘does not materially increase 
after taking up the gland. If the leakage 
of gas does not stop and you have taken 
up on the gland nuts all that the condi- 
tions will permit, you may make up your 
mind that the packing is worn out, or 
perhaps it was spoiled by your partner, 

who may have been less careful than you 
are. 

PackING EasiLy SPoILen., 


It is an easy matter to spoil the pack- 
ing; it is only necessary to allow the 
stuffing box to run dry for a short while; 
the oil pump may have given out, or the 
oil may have been used up before your 
partner was aware of the fact; the imme- 
diate result is heating of the rod and 
burning or a “glazing” of the packing. 
Such packing is forever after a source 
of annoyance; the best thing to do is to 
take it out at the first opportunity and 
renew it. 

In the course of our stuffing box dis- 
cussion, we have met with some that are 
provided with a liquid connection for 
cooling off the rod. Such liquid connec- 
tion is a dangerous weapon in the hands 
of an engineer who does not thoroughly 
understand the results of its excessive 
use. It should be used only in a very 
pressing case of emergency, and then only 
for a short while. If the valve of this 
liquid connection remains open too long 
the evaporating liquid ammonia freezes 
the packing and makes it hard and un- 
serviceable, or the liquid ammonia enters 
the packing and partly dissolves the rub- 
ber; in either case it is unfit for further 
use; take it out and put in suitable pack- 
ing before it damages the rod. 


Heatinc or Wet GAs Compressors. 


A number of the representative double- 
acting horizontal compressors operate 
with wet gas, 7. ¢., the gas returns to 
the compressor sufficiently humid for the 
unevaporated molecules to remove the 
heat of compression, in place of a water 
jacket, or, in other words, these machines 
have to “freeze back” in order to insure 


a normal temperature of compressor and 
stuffing box. Should it happen that such 
machines are overloaded with work, the 
gas will return to the compressor dry. 
In this condition it cannot remove the 
heat of compression and the compressor 
with stuffing box will heat up. The only 
thing that will save trouble in this case 
is a higher evaporating pressure, pro- 
vided the temperature in the refrigerators, 
freezing tank, or brine cooler permits it- 
The “Linde” machine is provided with a 
liquid connection, which allows the in- 
jection of a small part of liquid ammonia 
into the suction line near the compressor, 
to do what the return gas fails to do on 
account of an excess of heat which it is 
forced to pick up. Make use of this 
liquid connection when there is no other 
help. When operating a machine, where 
this connection is lacking, pick out the 
expansion valve with the shortest coil 
attached to it, open this valve a little 
more than usual and freeze back to the 
compressor through this coil. 

It may be that the machine has to do 
this excessive amount of work only for 
a few hours every day, or perhaps only 
during the height of thé summer season. 
During such periods the stuffing box of 
the machine needs extra care. Give it a 
little more lubrication than usual and 
observe it closely. An extra amount of 
condenser water at that time may help 
to overcome such troubles more easily 
and a careful manipulation of the whole 
system will save the stuffing box nearly 
every time. On the other hand, neglect 
or a lack of knowledge will make this 
part the sufferer for the wrongs in the 
system as well as those of the operating 
engineer. 


OVERHAUL MACHINE IN WINTER. 


Every engineer should make it a rule 
to overhaul his machine during the win- 
ter. The packing should be renewed be- 
fore the machine enters a period of hard 
and uninterrupted summer work. Suit- 
able packing material is usually furnished 
by the manufacturer of the machine, and 
it is advisable to accept such packing in- 
stead of experimenting with material 
advocated by some supply dealer. The 
packing should consist of individual rings 
of a size, that when placed around the 
rod, will show a 3-32 inch opening be- 
tween the cross diagonal cut, and when 
in place the diagonal cut should extend 
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from the rod to the inner part of the 
packing box. Remove the old packing 
and clean out all the oilways carefully, 
then insert one packing ring and push 
it along the rod as far as the fingers will 
reach. When out of reach of the fingers, 
use an offset piece of wood which has 
been fitted and prepared for that purpose 
and drive each ring lightly into place. 
See that the oil lantern obtains its proper 
position relative to gas and oil openings 
in the stuffing-box neck and use due care 
that the diagonal cut of the succeeding 
packing ring is placed opposite the cut 
of the preceding ring. Do not fill the 
entire box with packing, but allow room 
for expansion. A space of 4% to I inch 
left for expansion will be found proper 
in most cases. Now put the packing 
gland into place and screw on the nuts, 
finger-tight. Make sure that the gland 
is in line with the rod by using an in- 
side calibre. Then start the machine and 
see that the lubrication enters the stuffing 
box satisfactorily. As the packing rings 
are not drawn up tight a slight leakage 
of gas will be noticeable so long as the 
rings are not warmed up and have not 
been made to expand by heat and lubrica- 
tion. The leakage of gas will disappe r 
as soon as proper expansion has taken 
place. Should the stuffing box warm up 
much above the normal temperature, 
slacken up on the nuts and allow still 
more room for expansion; it lessens 
the friction on the rod and_ prevents 
further heating. At some future time, 
when the packing has contracted and is 
slightly worn, the gland must be taken 
up again, but only a very little at a time. 
A stuffing box that has been carefully 
packed in this manner will give long and 
good service with a minimum amount of 
friction and no escape of ammonia. If 
the stuffing box and piston rod show un- 
due temperatures in spite of a careful 
packing and treatment it indicates that 
the cylinder bore is not in line with the 
rod and crosshead. 


CO: MACHINE STUFFING BOXES. 


The stuffing box of the carbonic acid 
machine is subject to the same rules for 
its care that have been expounded above. 
As a general proposition it will be found 
that this stuffing box is easier to take care 
of, and on the whole much less trouble- 
some than the ammonia stuffing box. It 
does not heat so rapidly as the latter, re- 


Be P| 


quires less lubrication, and its packing, 
consisting of cupped leathers, will endure 
a temperature of between 180 degrees and 
200 degrees F. without ruin. The stuff- 
ing boxes of carbonic acid compressors 
of the “Kroeschell,’ “Cochran” and 
“Hall” manufacture, which are the only 
machines of this type used in the United 
States at the present time, cannot be ruined 
by taking up on the packing gland nuts. 
This gland is supposed to be drawn up 
very tightly, for’ it is necessary to com- 
press the rims of the cupped leathers be- 
tween the interspersed brass rings. The 
gland does not compress anything that 
is subject to expansion. The only soft 
packing in these stuffing boxes consists 
of a few rings of “Garlock” packing, 
which are held in place by outer nut K, 
Fig. 21. This nut should be left suffi- 
ciently loose, so that it may be turned 
by hand without the use of instruments, 
as the packing, /, simply serves the pur- 
pose of preventing the oil from running 
out at the outer end. 


REPACKING CO. STUFFING BOoxEs. 


The stuffing box is repacked in the 
following manner: Stop the machine and 
close the suction and delivery line stop 
valves, which are mounted on the side 
of the compressor. It is not necessary 
to evacuate the evaporating side before 
shutting down, as the gas which will be 
lost is only the small volume which fills 
the cylinder bore and which amounts 
only to a fraction of a pound. This gas 
diffuses into the air without inconveni- 
ence to anybody as soon as the cylinder 
is opened. Remove the cylinder head and 
loosen the jam nut which holds the pis- 
ton securely to the crosshead. Then note 
the position of the piston to the cross- 
head and count the number of threads 
on the rod outside of the crosshead. 
Unscrew the piston by using the wrench 
which has been furnished especially for 
this purpose; push the piston back by 
placing a piece of wood between the 
crosshead and piston rod and turning the 
wheel as far as the crosshead will travel 
in the direction of the head stroke. The 
piston proper will then be exposed at the 
head end and can be pulled out by hand. 
The piston rod jam nut, as well as the 
outer nut K, having been removed pre- 
viously, it is now necessary to unscrew 
the packing gland nuts; first remove those 
that hold gland M and next those which 
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secure gland N. Place these nuts in a 
safe place and keep them separate. Next 
remove the separate parts which make 
up the contents of the stuffing box; first 
the leather cup, a. Examine same, and 
if it is pliable without any signs of wear, 
place same together with its spring, face 
down on the work bench as shown in the 
illustration. Then remove lantern, JD, 
which contains the oil chamber; clean 
same carefully, and place it over the 
leather cup on the bench in its proper 
position. If it is found difficult to re- 
move these small parts by hand, use wire 
hook U for the purpose. If the next 
leather cup, c, shows signs of wear, or 
if it is hardened by heat, replace it by 
a new one, slip the spring over the latter 
and put in on top of parts a and B, in 
its proper position. Then remove _lan- 
tern d, containing the leak gas chamber; 
clean same and place on top of the other 
parts; also leather cup e, brass ring f 
and leather disk g. If the engineer fol- 
lows this rule, he will be able to put 
all the parts back in proper order and 
position, which is absolutely necessary for 
the reason that the lanterns with their re- 
spective chamber have to be placed in rela- 
tion to oil and gas ports in the neck of 
the cylinder. The grouping of the parts 
is slightly different from the above in 
most of the machines, but the example 
suffices to show the necessity of this rule 
together with the reason for its existence. 


Clean out oil and gas ports in the cyl- 
inder neck; remove gas release valve v, 
clean same and put it back into its place. 
Now slip the piston into the cylinder, 
allowing the piston rod just to protrude 
through the cylinder neck, then slip the 
parts on the piston rod in proper order; 
first leather disk g, then brass ring f, 
and so on until all parts are in place. 
Each separate part should be firmly set 
into place before the next part is put on 
the rod. A piece of pipe, which clears 
the piston rod by at least one-quarter 
inch and which has been carefully filed 
square on each end, is best suited for that 
purpose. As soon as all the parts are 
in place, put both glands into place, make 
sure that the nuts for gland N have not 
been omitted, as they have to go on the 
studs between the two glands. Put on 
the nuts for gland M, finger-tight; next 
put follower H on the rod and nut K, 
but note that the “garlock” packing /, 


which had previously been removed from 


the gland has not ben put back into place 
as yet. Before tightening the gland nuts, 
push the piston rod up to the crosshead; 
put the jam nut into place, and put on 
the cylinder head, holding same in place 
by a few nuts; press the crosshead 
against the piston rod by means of the 
fly-wheel and screw the piston into the 
former until the marks indicating the 
position of the piston, together with the 
number of exposed threads, which had 
been counted, shows that the same rela- 
tive position of piston and crosshead has 
been re-established. 

Then screw gland M firmly and tightly 
into place by means of the gland nuts, 
using the proper wrench for that purpose. 
As soon as the gland is nearly “home” 
use an inside calibre, measuring from the 
face of the cylinder neck to the inner 
face of gland M to get the gland ac- 
curately in line with the piston rod, then 
screw up the nuts tightly clear around. 
Gland N serves the purpose of packing 
around gland M, so that rlo gas may 
leak around the latter on the line of the 
stuffing box bore at s. Now put. the 
“garlock” rings into the gland, about five 
or six in number, one after the other; 
each one pushed up into its place by 
means of an offset piece of wood. Then 
screw up nut K_ hand-tight, bringing 
same back a few turns to allow for the 
expansion of the “garlock” rings. Now 
fasten the cylinder head by means of the 
remaining nuts and operate the lubricat- 
ing pump by hand, in order to fill oil 
chamber F before starting. We are now 
ready to start the machine again. Open 
the gas delivery valve first, next the suc- 
tion stop valve and start the machine 
There will be no gas leakage if gland 
M is firmly in place. If a slight leakage 
is noticeable either by the extinction of 
the flame of a match or candle, or by 
a small bubble when testing with soap 
suds or oil, or even by smell, provided 
the charge was made odoriferous by add- 
ing a smal! quantity of camphorated 
spirits to it, take up on the nuts of gland 
M until all leakage disappears. Set the 
stroke of the oil pump so that it will 
pump a little more oil than usual during 
the first twentv-four hours after repack- 
ing. The stuffing box now does not re: 
quire any further attention and the en 
gineer can devote his time to the expan- 
sion valves or the other details of the 
system. 
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Cameron Pumps in the Brooklyn and 
Manhattan Tunnel. 


The expenditure of millions of dollars 


in Greater New York in subways and tun- 
nel work is attracting considerable atten- 


INTERIOR OF THE BROOKLYN 


tion, owing to the difficult engineering 
problems encountered and subsurface tun- 
neling methods employed by the various 
contracting firms who are executing the 
work. 


AIR. 3536 

The accompanying illustration shows a 
photographic view of the Brooklyn and 
Manhattan Tunnel Pumping Station, sit- 
uated on the Brooklyn side in the tunnel. 
This tunnel is now in the course of con- 
struction under the East River, the Brook- 


AND MANHATTAN TUNNEL, 


lyn shaft being at Furman and Joralemon 
streets, and will connect the Brooklyn 
Subway with the Interborough Rapid 
Transit Subway at the southern end of 
Manhattan Island in Battery Park. 
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The overhead construction of the tunnel 
is clearly shown with the sectional cast- 
iron lining. 

Soon after ground was broken for the 
tunnel, it was necessary to install a pump- 
ing plant to provide for the disposition of 
the water, and the accompanying illustra- 
tion shows a Cameron regular pattern 
piston station pump, 14 inches by 10% 
inches by 18 inches, of the light-service 
type, in position in the tunnel, about 100 
feet from the Brooklyn shaft. 

By a careful observation on the left- 
hand side of view, the reader will notice 
a bulkhead, consisting of a solid brick wall 
built across the entire tunnel. This wall 
is built entirely of brick, being three feet 
thick and heavily braced with timbers, and 
forms the compressed-air chamber situ- 
ated on the further side of the bulkhead, 
where the air pressure is maintained at 
twenty pounds per square inch. The tun- 
nel is being driven by the “ pneumatic 
shield” method. 

The entrance into the workings of the 
tunnel is accomplished through the two 
air locks, which are also shown in the 
view. The lower air lock, which is 6 feet 
6 inches in diameter, is used for the exit 
of material, which is removed by cars on 
a trackway. The upper air lock is an 
emergency lock for use by the men in es- 


caping in case of the flooding of the 
tunnel. 


The accumulation of water in the ex- 
cavation is forced out of the air chamber 
by means of the air pressure through a 
pipe built. within the bulkhead, the water 
thus falling to a sump outside of the wall 
from which it is pumped to the surface, 
the lift being 60 feet. 

Owing to the water being very dirty 
and gritty, the water cylinder of this pump 
is supplied with a remov able iron bush- 
ing. The pump is operated by compressed 
air, the exhaust. of which is delivered into 
the compressed-air chamber of the tunnel 
where it is again utilized. 

The Cameron pumps are especially 
adapted for this work, being compact and 
strongly built, having few working parts, 
and no outside valve gear nor rods to be- 
come broken or to get out of alignment. 
The construction of their operative mech- 
anism is such as to give equal efficiency 
with compressed air or with steam, and 
are the product of The A. S. Cameron 
Steam Pump Works, having their general 


offices and works at the foot of East 
Twenty-third street, New York. 

Over a score of Cameron horizontal 
plunger and piston pumps are in service 
at various parts of this tunnel; in fact, 
over 100 are solving the unwatering prob- 
lems in numerous parts of New York's 
subways and tunnels. 

Mr. W. I. Aims is the engineer ii 
charge of the work for the New York 
Tunnel Company, and to him we are in- 
debted for the foregoing information and 
illustration. 





Ajax Oil Forge. 


An extended use of crude oil for fuel 
has had the effect of bringing out a great 
many devices for its use, and in the black- 
smith shop especially is oil as a fuel appre- 
ciated, for the reason that it will give a 
much cleaner heat for welding than can 
be obtained from the best coal to be had. 
The forge here shown is especially de- 
signed to meet the requirements - mine 
shops, and for welding steels and sharp- 
ening and shanking drills it has been 
found to show a saving of from 50 per 
cent. to 75 per cent. over coal. 

The opening for the work can be re- 
duced to meet any kind of work; as shown 
it is about 18 inches wide for heating 
drills, for sharpening with a power-drill 
sharpening machine, and by the use of 
both sides of the forge it is possible to 
heat 200 drills per hour, or enough to 
keep two drill- sharpening machines run- 
ning. When it is desired to reduce the 
heating cz apacity of the forge, all that is 
necessary is to reduce the opening by fill 
ing in with firebrick at each end. 

In this forge especial attention has been 
given to two important features: wert 
the consumption of all the fuel in the oil 
This is accomplished by means of a per- 
forated air pipe under the openings on 
each side; the air is blown into the open- 
ing to confine the flame inside tne forge 
and at the same time furnish ‘sufficient 
oxygen to permit of the oil being com- 
pletely consumed inside the forge, with 
the effect of making it pleasant for the 
operator to work near the forge, which 
is the other important feature. 

While this forge is designed especially 
for sharpening, welding and shanking 


drills at the mines, it is also designed for 
any and all kinds of general work. Its 
arrangement will permit of heating bolts, 
any round iron up to 3 inches in diameter 
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or flat bars up to 18 inches wide, and by 
reducing the opening, can be used for the 
smallest work. It takes about five min- 
utes to heat the forge for work at the 
start, and as. it retains its heat through 
the day, it is ready in an instant. There 





THE AJAX OIL FORGE, 


is no carrying in of coal or carrying out 
of cinders, and no loss of a heat on ac- 
count of a dirty fire. The last heat is just 
as clean as the first. This forge is sold 
by Harron, Rickard & McCone, Nos. 
21-23 Kremont street, San Francisco, Cal. 
—Mining and Scientific Press. 





Testing Air-Brake Hose. 


One of the most important subjects sub- 
mitted to letter ballot by the Master Car 
3uilders’ Association a few months ago 
was the proposed substitute for the pres- 
ent standard specifications for air-brake 
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hose which were adopted as recommended 
practice in 1902 and advanced to standard 
in 1993. The present specifications were 
adopted after four years of committee 
work, although in substance they are prac- 
tically the same as those suggested in 1898 
by Mr. A. M. Waitt, who presented a very 
comprehensive report on the manufacture, 
testing and service qualities of hose. At 
the time Mr. Waitt presented his report 
the number of cars equipped with air- 
brakes was comparatively small and only 
a few of the railroads bought hose in 
large enough quantities to justify a rigid 
specification and test. The specifications 
presented then and subsequently adopted 
almost unchanged were substantially those 
of the Lake Shore and one or two other 
roads, and while they undoubtedly insure 
a high grade of hose to meet the severe 
tests imposed, this high-grade hose costs 
from 15 to 30 per cent. more than a me- 
dium-grade hose, which to judge from the 
record of the scrap-pile would answer 
quite as well. 

The committee on air-brake hose speci- 
fications, which presented a report at the 
last convention of the association, recom- 
mended a substitute set of specifications 
which could be met with a cheaper grade 
of hose but which, however, would answer 
all necessary and reasonable requirements 
in service. Inasmuch as fully 85 per cent. 
of all hose removed is damaged as a re- 
sult of unfair usage and not because of de- 
fective material or workmanship, the sub- 
stitute specifications seemed to promise 
some economy without seriously impairing 
the efficiency of the air-brake equipment, 
but they were rejected nevertheless and 
the whole matter allowed to stand for at 
least another year. 

The three essential qualities of air-brake 
hose are strength, air tightness and flexi- 
bility. A hose lacking in any one of these 
soon fails in the severe service to which it 
is subjected. It must have strength 
enough not to expand unduly under serv- 
ice train pipe pressure, since rubber de- 
teriorates rapidly under tension. It must, 
of course, be air-tight and moisture-proof 
throughout and it must be flexible and not 
easily kinked or broken, because when un- 
coupled the hose is constantly swinging 
from the nipple and the internal friction 
in a stiff hose is ruinous. Each of these 
qualities depends on the material used 
and the method of manufacture, and they 
are dependent largely on one another. An 
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exceptionally strong hose will be stiff and 
easily kinked, and a stiff hose soon opens 
up leaks. Any specification must cover 
these three points without too great in- 
sistence on any one of them. 

Two-ply hose, unless it is made with 
strong heavy canvas layers, is lacking in 
strength and expands too much under 
pressure, while a four-ply hose or one with 
more wrappings is apt to be stiff and 
easily kinked. The more layers of rubber, 
of course, the less chance there is of leaks 
opening through all of the sheets, but the 
internal friction of a four or five-ply hose 
is very high and the rubber deteriorates 
rapidly. The tests generally specified in 
buying hose are, with the one exception of 
the bursting test, empirical ones intended 
to determine the quality of the material in 
the hose. The friction test and stretching 
test give little or no indication of the life 
of the hose in service. On the Burlington, 
which is buying hose on its own specifica- 
tion, it was found that the friction test had 
no bearing whatever on the life of the hose 
and that in any event a hose which showed 
a high friction when new, deteriorated in 
this respect to such an extent that before 
the end of a year it showed practically 
none. As a result this test was dropped 
entirely from the specifications of that 
road. The stretching test shows the qual- 
ity of rubber in the inner tube and in the 
skimming sheets, and the more severe it is 
made, the purer rubber must be used. 
Pure rubber deteriorates rapidly and a 
large percentage of compounding ingre- 
dients must be used to make a durable 
grade of rubber. One large maker of 
brake hose is authority for the statement 
that it is entirely possible to compound a 
rubber and make up a hose which will 
meet the most rigid test and which will 
yet deteriorate so rapidly that at the end 
of six months it will be practically worth- 
less. 

One of the most rational tests is the one 
suggested in 1898 by Mr. Waitt, which was 
then in use on the Lake Shore. A hori- 
zontal rocker arm 12% inches long is 
pivoted at its centre on a post and a length 
of hose is attached to each end. A rod is 
fastened to the arm 5 inches out from the 
pivot, and its upper end is fastened to a 
crank pin with a throw of 2 inches on the 
end of a shaft. When the shaft is re- 
volved the hose is given a motion almost 
exactly the same as that which it has when 
running over the road uncoupled. The in- 


ternal chafing breaks down the structure 


of the hose and soon opens up leaks and 
cracks. This kinking test is easily made 
and is a better indication of the service- 
able qualities of the hose than either of the 
makeshift stretching or friction tests. 
Another somewhat similar idea which has 
been proposed is to attach one end of a 
hose to a coupling on the circumference 
of a 15-inch disk and the other end to a 
nipple with a frictionless socket joint on 
the end of a pipe through which air may 
be supplied at any pressure. By revolving 
the shaft to which the disk is attached the 
same kinking movement is obtained, but 
with this device a hose can be tested under 
pressure as well as without pressure. If 
the machine is mounted in a room where 
the temperature can be controlled the ef- 
fect of heat and cold can also be ascer- 
tained. The number of revolutions before 
breaking or the time under test affords a 
basis of comparison of the relative dura- 
bility of different hose in service. Inas- 
much as durability is the final considera- 
tion, regardless of material or method of 
manufacture, either one of the tests would 
be more satisfactory than the friction or 
stretching tests now used.—The Railroad 
Gaz ette, 





Explosions in Air Compressors.” 


Causes of Ignitions and Explosions in the 
Discharge Pipes and Receivers of 
Air Compressors. 


The subject of explosions in connection 
with the use of compressed air has, until 
recently, received much more attention in 
Europe than in America, and in fact, after 
a discussion and review in these columns 
of some explosions which occurred in 
Germany a few years ago, the very fact 
that such accidents could take place was 
vigorously contested by an able engineer, 
experienced in compressed-air machinery. 
We now have a very full discussion of ex- 
periences in America with explosions of 
this sort, and from a paper by Alex. M. 
Gow, in a recent issue of Engineering 
News, we abstract some important points. 

“Tgnitions and explosions in the dis- 
charge pipes and receivers of air com- 
pressors are by no means uncommon. The 
increasing use of compressed air at higher 
and higher pressures, together with the 
general ignorance on the part of the men 

* Review in the Engineering Magazine of the 


article by Mr. Alex. M. Gow in the Engineering 
News. 
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in charge of the machines, as to how and 
why such accidents occur, make it prob- 
able that they will continue to occur with 
greater frequency. For very obvious rea- 
sons the manufacturers say as little as 
possible about the subject to prospective 
buyers. It cannot be expected that the 
men in charge at the time of accident will 
make any report that will reflect upon 
themselves. So it happens that in but 
comparativ ely few cases of these accidents 
have the results of careful investigation 
been given to the public at large. 


“From an examination of about twenty 
accidents, of which more or less complete 
data have been gathered, a clear concep- 
tion of the causes has been formed, from 
which may be drawn definite conclusions 
as to the means of prevention. In a num- 
ber of the cases examined serious ex- 
plosions have occurred, resulting in fire 
and death; in others, simply ignition, or 
burning out, with no other damage .han 
that to pipe joints and gaskets. One case 
of a Bessemer blowing engine is reported 
where the pipes have been red hot on sev- 
eral occasions and been allowed to burn 
out. In another case the ignition so 
vitiated the air that was being sent into a 
mine that men were asphyxiated. The re- 
port upon a very serious explosion states 
that ‘the air in the discharge pipe first 
caught fire and then exploded,’ it having 
been observed before the explosion that 
the pipe was red hot. 


‘These accidents are not confined to 
any one type of compressor, nor are they 
confined to cases where the terminal gage 
pressure is unusually high. It is in the 
discharge pipe and _ receiver that the 
trouble occurs, and in most cases the com- 
pressor escapes without injury. Rarely, if 
ever, does the explosion take place im- 
mediately in the cylinder. One case 1s re- 
ported where the cylinder head was blown 
off, killing the man who was examining 
the discharge valves, but even in this case 
the evidence does not prove that the ex- 
plosion did not originate in the receiver. 

‘It is perfectly evident that just before 
such an accident there must be something 
to burn, in the discharge pipe or receiver, 
and a temperature sufficiently high to ig- 
nite it. Accumulation of combustible mat- 
ter, together with a terminal temperature 
at the end of a compression stroke suf- 
ficient to start combustion accounts for 
the cases of ignition; the presence of a 
gas or vapor, forming an explosive mix- 


ture with the air, with a temperature equal 
to the burning point of the vapor at the 
pressure, accounts for the cases of ex- 
plosion. Where, as is reported in a few 
cases, ignition has preceded explosion, it 
is clear that in the first place there was a 
sufficient temperature to start combustion, 
and then there was driven off a gas or 
vapor, and this, mingling with the air in 
suitable proportions, formed an explosive 
mixture. We have, then, to inquire as to 
the origin and nature of the combustible 
matter and to the causes and conditions 
that tend to produce excessively high tem- 
perature.” 


The combustible matter, consisting of 
various accumulations of hydrocarbons, 
is derived from the lubricants necessarily 
used in the compressing machinery, 
while in and around all collieries this is 
mixed with coal dust drawn in with the 
air. The lubricant is the principal source 
of the trouble, however, and hence the 
first precautions are to be taken as to its 
character and the quantity used. 


The lubricants generally employed are a 
mixture of soap and water or cylinder oil. 
Either will produce a carbonaceous de- 
posit, particularly when used in such ex- 
cess as to permit a quantity to be carried 
over from the compressor cylinders into 
the receiver and pipes. Deposits formed 
from soap and water have been found to 
ignite at temperatures between 400 degrees 
and 500 degrees. The greatest trouble, 
however, is found with explosions, rather 
than mere ignitions, and these require the 
formation of a combustible vapor and its 
mixture with a suitable proportion of air. 
Since it requires but a low percentage of 
hydrocarbon vapors to explode in air, and 
as this percentage diminishes with the 
temperature, while the explosiveness in- 
creases with the pressure, it will be seen 
that the elements of danger are present in 
very many cases. 

“Now, combustible gases or vapors are 
evolved from all lubricating oils by heat. 
The lowest temperature at which they be- 
gin to come off is called the ‘ flash point’ 
of that oil. At a somewhat higher temper- 
ature the gas or vapor will ignite; this is 
called the ‘burning point.’ The flash point 
of kerosene is usually below 150 degrees 
Fahrenheit. Ordinary lubricating oils 
flash at about 250 degrees Fahrenheit. An 
average of determinations on 40 s samples 
of heavy oils having average flash point 
of 360 degrees Fahrenheit gave average 
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burning point of 398 degrees Fahrenheit ; 
high flash test cylinder oils, from 500 de- 
grees Fahrenheit to 560 degrees Fahren- 
heit, gave burning points of 600 degrees 
Fahrenheit to 630 degrees Fahrenheit. 
The vapors evolved from any of these oils, 
at the flash point, or the oils themselves, 
atomized or sprayed, would form an ex- 
plosive mixture with the suitable per- 
centage of air. From the above table it is 
evident that as low as 1 per cent. by 
volume would form such a mixture. If 
the oil were mixed with coal dust the tem- 
perature at which such a deposit would 
evolve a vapor would be the flash point of 
the oil. It follows that none but high flash 
test oil should be used in the cylinder.” 


In order that the danger from ex- 
plosions may be minimized care should be 
taken both in the design of the apparatus 
and in its used, The discharge valves and 
clearance spaces should be so arranged 
that there may be no small pockets or re- 
cesses where oil may accumulate. Even 
with the greatest care in design and in the 
most sparing use of lubricant there will 
be some accumulation of carbonaceous 
matter while the danger from coal dust 
drawn in with the air is always present. 

So far as the temperatures produced in 
the compressors are concerned, these de- 
pend upon the degree of compression for 
their origin. The temperatures attained, 
however, are very materially affected by 
two elements, one being the temperature 
at which the air is originally drawn in 
and the other the effectiveness of the 
means which are provided for carrying off 
the heat and preventing its accumulation. 
Mr. Gow gives a diagram, with curves, 
showing the rise of temperature due to 
the adiabatic compression of dry air and 
these show very clearly how the rate of 
increase in temperature depends upon the 
initial temperature of the air. 

The use of water jacketing, tor the cyl- 
inder walls and heads, is necessary to pre- 
vent the working parts from becoming too 
hot, but Mr. Gow shows that on large 
machines the water jacketing of the com- 
pressor cannot be depended upon to ab- 
sorb the heat of compression, since there 
is too much heat produced for the time 
and surface available. 

“Compression by 
cooling, with 


stages, with inter- 
provision for after-cooling 


in an emergency, are the surest means by 
which to avoid dangerously high tempera- 
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tures in the receiver. The curves show 
the reduction in terminal temperature that 
may be attained by inter-cooling to any 
temperature between stages, and inasmuch 
as tor adiabatic compression, the rise of 
temperature is proportional to work ex- 
pended, they also show to what pressure 
ach cylinder should operate in order that 
each shall do an equal amount of work. 
Knowing the weight of air compressed 
per stroke and its specific heat, the curves 
also give the necessary data from which 
to calculate the British thermal units to 
be absorbed by the inter-cooler.” 

The experiences with air compressors 
are of especial interest in connection with 
the results which are well known in con- 
nection with internal-combustion motors. 
Although the cylinders of gas engines are 
well jacketed with cold water circulation, 
and in the larger sizes water cooling is 
used for the pistons, cylinder heads, and 
even the valves, it is well understood that 
the compression cannot be carried to the 
most advantageous extent because of the 
danger of preliminary ignition and ex- 
plosion of the mixed charge of gas and 
air. In the Banki motor the temperature 
is kept down by spraying water into the 
charge, and it is held that one of the ad- 
vantages of alcohol as a fuel for internal- 
combustion motors is the presence of suf- 
ficient water to aid in keeping down the 
compression temperature. One of the in- 
genious features of the Diesel motor lies 
in the utilization of the heat of com- 
pression for the ienition of the charge, 
and by compressing the air separately, and 
not injecting the oil until the beginning 
of the power stroke, very high compres- 
sions are employed with safety. Although 
the cylinder of the Diesel motor is water 
jacketed the temperatures reached in the 
cylinder are sufficient to ignite and to 
burn completely the heaviest oils and 
petroleum residues, and even coal dust 
has been successfully burned in these 
motors, the only difficulty with such pow- 
dered fuels being the injurious effect of 
the non-combustible particles of ash, etc., 
upon the interior of the cylinder. 

Mr. Gow’s paper is a valuable contribu- 
tion to the subject of the design and use 
of air-compressing machinery, and the 
recommendations and suggestions which 
he makes, based upon the past and costly 
experience of many users of compressors, 
are worthy of careful study and _utiliza- 
tion. 
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Turn-Table Device. The cost of operating the turn-table by 
hand night and day amounted to $19 a 

Some remarkable savings by the use of day. A gasoline engine was substituted 
compressed air are reported by J. L. for hand power. The engine cost $1,165 
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Pilling, who recently developed a turn- and the daily costs were: Day engineer, 


table device operated by an air engine. $4.10; night engineer, $3.50; gasoline, 
An illustration of the device is shown. $1.60; lubricating oil, $0.06. 
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The pneumatic motor was next tried. 
It cost $450, and the daily maintenance 
charge amounted to $0.40. This record 


has resulted in the adoption of this device 
by several railroad companies. 





The compressed air for the engine is 


taken from any air line and _ passes 
through a 3-16-inch hole. The air press- 





ure is reduced from the usual 80 pounds 
to 3 pounds. 
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Cutting Shields for Hudson River Tunnels. 


The Riter-Conley Manufacturing Com- 
pany, Pittsburg, has the contract for the 
construction of the four cutting shields 
to be used in digging the Pennsylvania 
Railroad tunnels under the Hudson River. 
As the tunnels will be worked from both 








FIG. 


I.—FRONT VIEW SHOWING 
PORTION OF 


ONE-THIRD 
ROOF 


the New York and New Jersey sides, four 
cutting shields are required. Two have 
been completed and will shortly be shipped 
and the remaining two are still under con- 
struction. These shields are 24 feet 6 
inches in diameter and 16 feet long, not 
including the roof, which overhangs 30 





OF CUTTING EDGE IN PLACE 
TO PROTECT WORKMEN, 
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inches around two-thirds of the circum- 
ference to protect the workmen from 
cave-ins. The roof is only used when 
dangerous ground is struck, and the cut- 
ting edge extends around the entire cir- 
cumference of the shield. The weight of 
each of the shells is about 175 tons. The 
shield shells are made up of three thick- 





TOGETHER WITH 


nesses of steel plates, the inner and outer 
plates being 4 inch thick, and the center 
one ¥% inch thick. The butts all come 
out at different places in order to de- 
velop the maximum strength of the com- 
bined plates. At the butts there are six 
lines of closely spaced rivets, and the en- 
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tire shells are stitched with countersunk 
rivets about 12-inch centres. 

The cutting edge is reinforced with a 
heavy steel casting made in segments 
with machined bearings against the shell. 
Back of the steel casting there is a nest 
of brackets, which, in addition to rein- 
forcing the cutting edge, act as a seat for 





Immediately under the top and centre 
tiers there are eight hydraulic rams which 
carry movable platforms. 

In the operation of the shield the work- 
men enter the bottom tier of gates and 
cut away the earth, throwing it through 
the gates to tram cars. As soon as the 
earth is cut to sufficient height to allow 








FIG. 2.—REAR VIEW SHOWING 24 POCKETS 


THROUH WHICH HYDRAULIC JACKS OPERATE, 


ALSO POCKETS FOR HYDRAULIC RAMS, 


the 24 hydraulic jacks that are spaced 
directly inside of the shell, incased in 
steel pockets, which form a _ circular 
girder to further strengthen the shell, 
and inside of this rim there are horizontal 
and vertical girders, between which there 
are nine gates, two in the top tier, four 
in the centre tier and three at the bottom. 


the first platform to be moved out the 
men enter the second tier and cut away 
the earth until the second platform can be 
moved out. They then get within the 
upper tier and cut away the balance of 
the space, giving the shield a free space 
to advance about 3 feet. 

The finished cast-iron sections of the 
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tunnel are always put in place up to a 
point lapping inside of the shield, a dis- 
tance of about 18 inches, and when ready 
to advance the shield another space, the 
hydraulic jacks are thrust against the last 
set of cast-iron linings, which pushes the 
shield forward and at the same time gives 
clearance for another set of linings. 
These are placed in position and the work 
of cutting away in front of the shield for 
another advance proceeds.—T7he Jron 
Trade Review. 





Means of Removing Moisture from Com- 
pressed Air. 


Compressed air would be even more 
extensively used than it now is were it 
Pressure |]} 
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REMOVING MOISTURE FROM COMPRESSED AIR, 


(Courtesy of Popular Mechanics.) 
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not for the presence of moisture, which, 
in some instances, would do damage to 
the work in hand. 

In a large plant where compressed air 
is used a great deal, the moisture was 
successfully disposed of after several 
means had been tried and failed, says 
Power. 

The receiver pressure being 80 pounds 
and only 25 pounds being necessary, a re- 
ducing valve or pressure regulator was 
installed, as shown in the sketch, which 
has made dry air a possibility. 

The drain shown at the bottom of the 
tank may be opened and a piece of paper 
held under it, and no moisture will be 
visible, execept perhaps a little oil, if it 
has not been opened for quite a while. 

Since this apparatus has been put in, 
there has not been any more trouble with 
moisture, and if it helped in this case it 
will surely help others. 





Notes. 


A company is being formed at Brant- 
ford, Canada, for the manufacture of 
pneumatic horse collars. 


An air lift system will soon be installed 
at the Frederic, Wis., water works. The 
cost of the installation is reported to be 
$10,000. 


The street washing machines, operated 
by compressed air, which have been used 
at St. Louis, are now to be given a trial 
at Denver, Col. 


The contract for installing the pneu- 
matic tube system at the Toronto and 
Montreal post-offices has been let to the 
Toronto Pneumatic Tube Co. 


Modern Machinery is offering a Wiet- 
Goethe Combination Gauge free to every 
new subscriber to that publication. This is 
a new and convenient device for taking 
measurements. 


The Engineering Magazine has just 
issued a topographical map of the Panama 
Canal, which pictures that section very 
plainly. It is given to new subscribers 
to that magazine. 


At the new Chicago offices of the Postal 
Telegraph Company a very elaborate sys- 
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tem of pneumatic tubes has been installed. 
The system is used for the distribution 
of messages to the different departments. 


The English newspapers publish a re- 
port that the Dutch Government is con- 
templating legislation in connection with 
the risks of those working in compressed 
air, and is collecting evidence on the sub- 
ject in that country and England. 


A compressed air house-cleaning com- 
pany has been organized at Wilkes-Barre, 
Pa., with the following officers : Presi- 
dent, Charles Maurer; vice poeracnt, 
William A. Shuler; secretary, William 
Rutledge; treasurer, J. M. Burdick; gen- 
eral manager, E. M. Quackenbach. 

The Sanitary Compressed Air Vacuum 
Company has been incorporated in the 
State of Colorado, with a canital of $4,000. 
The incorporators were Mr. Peter H. 
Grote, Mr. N. G. Kindel and Mr. 
W. Kindel. The company will carry on 
a house cleaning business in Denver. 





At the Columbus, O., 
Hocking Valley 


shops of the 
Railroad, a number of 
improvements have been made. ‘These 
include the installation of an Ingersoll- 
Sergeant air compressor, which will fur- 
nish power for the pneumatic tools and 
elevator, and for the operation of the 
new sand plant. 


If an air compressor is overloaded with 
drills, the air pressure at each drill will 
be lowered proportionally, and then the 
compressor must be speeded up to main- 
tain the desired pressure, but under such 
strained conditions the economical limita- 
tions are soon reached.—Mining and 
Scientific Press. 





Among the various devices placed on 
the market by the B. F. Goodrich Co., rub- 
ber manufacturers, of Akron, O., is the 
Crile pneumatic pressure suit. It consists 
of a double layer of specially made rubber 
which, when inflated, exerts a uniform 
pressure upon the surface. It is of value 
in the operating room. 


The Commercial Museum, of Philadel- 
phia, is looking for an automobile oper- 
ated by means of compressed air. A num- 
ber of patents have been secured at va- 
rious times covering vehicles operated by 


Arthur 
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compressed air, but as far as we know 
none of these are now in practical use. If 
any designer or manufacturer has such a 
machine, we shall be very glad to know 
of it. 

A new line in belt and motor driven 
air compressors is being made by Messrs. 
Alley & MacLellan, of Sentinel Works, 
Polmadie, Glasgow. The name of the 
compressor is the “ Sentinel Junior,’ and 
the apparatus is intended for use in small 
shops and other places where a low first 
cost is essential. The machines are single 


stage, and are only built for low press- 
ures—anything up to 100 pounds. 

A car equipped for grading has been 
built in the shops of the ¢ I, & D. Rail- 


road, at Lima, O. An ordinary flat car 
was braced and strengthened to bear the 
additional strains. Steel shod scoops or 
wings project on either side of the car. 
They are carried on columns which are 
raised and lowered at will by a cylinder 
oper: “ by compressed air from the train 
line. lanks holding 2.600 gallons of 
water serve as ballast. The machine 1s 
the joint invention of Superintendent 
Mertheimer m" Gereral eanaees led 
son, of the ( .& D. Railroad 


A gramophone which, it is said, can be 
heard at a distance of three miles is a late 
invention. The instrument is named the 
auxetophone, and is worked by means 
of compressed air. This is pumped in by 
a small engine at a pressure which can be 
adjusted up to over eight pounds, through 
a small valve, which takes the place of 
the ordinary diaphragm, into the trumpet 
The valve consists of a number of small 
slots, covered with a fine comb, not un- 
like a mouth organ, and the vibration of 
this comb produces the sound. On a calm, 


windless day it is estimated that, with a 
high pressure, the record could be dis- 
tinctly heard three miles away.—Ex, 


Readers of Compressep Air who have 
occasion to encounter electrical problems 
will find a valus ible reference book in the 
Electrician’ s s Handy Book, by T. O’Conor 
Sloane. it is of particular vz a to the 
every-day worker in the electrical field 
who has not had a special technical train- 
ing to fit him for the work. The informa- 





tion it contains is to the point and can be 
understood by the 


readily non-technical 
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man. At the same time the educated en- 
gineer will derive benefit from its perusal. 
This book is one of unusual value. Rec- 
ognizing this fact, ComMpressep AiR has 
made arrangements to supply copies of it 
to its subscribers at a cost of $3.50, post- 
age paid. 


Among the patents recently secured in 
England are four covering different types 
of rock drills. One was secured by W. 
H. Moylaw, 17 Collingham Place, South 
Kensington, Middlesex, and covers a per 
cussion and rotary hand-power drill. 
Another was granted to G. S. Waterfall, 
Albion Steel Works, Sheffield, and cov- 
ered certain improvements to the shell 
of a drill already patented. M. Kuzel, 
Penzberg, Bavaria, Germany, was granted 
a patent on a support for a rock drill. 
The fourth was to J. T. Blackett, Ivy 
House, Ginsborough, Yorkshire, for 
means in a rotary rock drill for auto- 
matically withdrawing the tool and feed- 
ing it forward again in case undue ob- 
struction is encountered, these operations 
being repeated until the obstacle is over- 
come, 


Deep pneumatic foundations at a bridge 
over the Barrow river in Ireland have 
been executed by a method described in 
Engineering. Seven piers had to be car- 
ried down to depths of 117, 114, 113, 109, 
107, 105 and 103 feet below high water, 
respectively. The pressure due to a depth 
of 117 feet is 50 pounds, which is consid- 
ered beyond the limit of human endurance. 
Sir Benjamin Baker, Sir William Arrol 
and Mr. A. S. Biggart, who were respon- 
sible for the construction, accordingly 
made use of ejectors for contending 
against leaks in the working chamber and 
employed a lower pressure than that of 
the hydrostatic head. The final pressure 
in the deepest pier was 43 pounds. Little 
difficulty was experienced by the men in 
working at this pressure —Engineering 
Record. 

The American Air Compressor Works, 
26 Cortlandt street, New York, has just 
published a bulletin illustrating and de- 
scribing a few of its new types of air 
compressors. Copies of this bulletin will 
be sent gratis upon request. Users of 
high duty vacuum pumps will be inter- 
ested in the cut shown on page 14. These 
machines are made in many sizes, both 
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steam and power driven, small as well as 
large. 

The cut shown on page 10 shows a 
small belt machine suitable for operating 
a few air hoists, pneumatic stone tools, 
etc., or for experimental, laboratory or 
vacuum purposes, especially where the 
requirements are small. 

The American Air Compressor Works 
make a large number of styles and sizes 
not shown. 


The Westinghouse Machine Company 
has recently announced substantial exten- 
sions in its sales organization. These ex- 
tensions are the result of the rapidly in- 
creasing business, making necessary the 
more thorough covering of Southern and 
Western territories. In addition to the 
original New York, Boston, Pittsburg and 
Chicago offices, new branches have been 
established at Cincinnati, Denver, San 
I‘rancisco, Charlotte, N. C., and Atlanta, 
Ga. With these added facilities the ex- 
tensive mining territory of the West and 
cotton industries of the South may receive 
more active attention. The steam turbine 
and gas engine business of the company 
has increased rapidly during the last few 
years, and the prevailing activity in this 
branch of power development augurs well 
for the future. 


The present tendency in railroad shops 
is to cut out all unnecessary work and 
that intended for looks only, but to insist 
on doing well all work on running gear, 
machinery and boilers, the primary object 
being to maintain the equipment in a high 
state of efficiency, and the secondary, to 
do this with the strictest possible econ- 
omy. Compressed air has done away 
with much hand work in all departments, 
and almost entirely transformed boiler 
shop methods, while the combination of 
high-speed tool steel with improved de- 
signs of machinery electrically driven has 
enabled machine shops to turn out an 
amount of work not formerly even 
dreamed of as possible. Space will not 
permit even mentioning all , improve- 
ments; some of the most important only 
will be reviewed.—M. K. Barnum, in the 
Railroad Gasette. 


In the March issue of Stahl und Eisen, 
a German publication, a photograph is 
given of a new air compressor, which has 
been placed on the market by Mr. A. Bor- 
sig, of Berlin, to furnish the air needed 
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for the starting of large gas engines, 
which is now accomplished almost en- 
tirely by means of air under pressure. 
Two types of machine are shown, the one 
horizontal and the other vertical; also a 
photograph of the self-acting suction and 
pressure valve and of the special thin steel 
valve-plate, which has been working for 
six months in one of these machines, fur- 
nishing air under a pressure of 30 atmos- 
pheres. Indicator diagrams are appended 
to show the conditions of working and 
the results obtained with one of these ma- 
chines at the works of the German-Lux- 
emburg Mining and Smelting Company. 
To deal with a volume 35.3 cubic feet 
of air per minute and to compress it to 
31.5 atmospheres needed 10.5 i. h. p. 


Users of ammonia compressors will find 
much to interest them in the new volume, 
Pocket Book of Refrigeration and Ice 
Making, which has just been issued by the 
Norman W. Henley Publishing Co., of 
New York. It is one of the latest and 
most comprehensive books on the subject 
of refrigeration and cold storage. It ex- 
plains the properties and refrigerating ef- 
fect of the different fluids in use, the man- 
agement of refrigerating machinery and 
the construction and insulation of cold 
rooms with their required pipe service for 
different degrees of cold; freezing mix- 
tures and non-freezing brines, tempera- 
tures of cold rooms for all kinds of pro- 
visions, cold storage charges for all 
classes of goods, ice making and storage 
of ice, data and memoranda for constant 
reference by refrigerating engineers, with 
nearly one hundred tables containing valu- 
able references to every fact and condition 
required in the installment and operation 
of a refrigerating plant. 


Compressed air figured recently in the 
courts at Newcastle, England, where a 
workman brought an action against the 
Cleveland Bridge Company (Limited), 
claiming damages for illness caused, it 
was alleged, by the compressed air in a 
caisson chamber in which he had been 
working. According to the press reports, 
this illness, it was submitted, was an 
accident, and therefore the workman was 
entitled to compensation. Evidence called 
for the defendant company showed that, 
out of fifty men employed on the caisson, 
only one was affected by what are known 
as “bends” in the legs. There is a well- 
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known and recognized form of local treat- 
ment in such cases, which are due, it ap- 
pears, not to the compression, but the 
decompression of the air. The patient is 
put under a temporary course of com- 
pressed air, which, when run off slowly, 
invariably restores him to the full posses- 
sion of his normal faculties, leaving no 
after-effects of any description. In this 
case the claimant was not shown to have 
suffered by the influence of compressed 
air, and judgment was given for the de- 
fendants. 


A very interesting engineering enter- 
prise is concerned in the agitation pro- 
moted by a number of the inhabitants of 
Prince Edward Island, situated in the 
lower Gulf of St. Lawrence, for the con- 
struction of a submarine tunnel between 
their island and the mainland of Canada. 
The distance between the two shores is 
only 6% nautical miles, but the island, 
though described as a flowering garden in 
summer, is so isolated in winter by float- 
ing ice that any form of navigation is im- 
possible, with the result that for intervals 
of a month and more the island has been 
without mails. A delegation from Prince 
Edward Island has recently visited Ottawa 
to urge upon the Dominion Government 
the construction of the proposed tunnel; 
but it does not appear, upon a considera- 
tion of the circumstances, probable that 
such.a work is likely to be undertaken by 
either public or private enterprise. The 
island, with a present population of 100,- 
000, is not large enough to support more 
than 300,000 people, while the cost of the 
tunnel is estimated at a minimum of 
£200,000 a mile. It is probable that the 
expenses of maintenance and interest on 
capital expenditure would be a tax which 
the limited resources of Prince Edward 
Island would find too heavy to afford. 
London (Eng.) Times. 


An address on “The Machinery for 
Marketing Machinery” was presented at 
the annual dinner of the Technical Pub- 
licity Association in New York on April 
27 by Emerson P. Harris, broker in trade 
and technical journals. This organization 
represents over thirty large manufacturers. 
The members of the association, nearly all 
of whom were in attendance at the dinner, 
are: Philip P. Kobbe, Jr., Rand Drill Co., 


president; H. M. Cleaver, Niles-Bement- 
Pond Co., vice president; C. B. Morse, In- 
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gersoll-Sergeant Drill Co., second vice 
president; George H. Gibson, Interna- 
tional Steam Pump Co., secretary; H. M. 
Davis, Sprague Electric Co., treasurer; 
Rodman Gilder, Crocker-Wheeler Co., and 
Graham Smith, Westinghouse companies, 
executive committee; H. T. Lauretzen, 
Holophane Glass Co.; F. S. Wayne, 
Robins Conveying Belt Co.; Lucius I. 
Wightman and Ferd. C. Iglehart, Jr., In- 
gersoll- ‘ix ‘7 Drill Co.; M. C. McQuis- 
ton and J. O. Little, W estinghouse com- 
panies; C. P. Hutchins, Jos. Dixon Cru- 
cible Co.; F. C. Cheston, American Wood 
Working Machinery Co.; Dean Park, 
Hammacher, Schlemmer & Co.; F. R. 
Matthews, De La Vergne Machine Co.; 
Dixon Boardman, Hall Signal Co.; F. H. 
Gale, General Electric Co.; C. S. Redfield 
and R. R. Glenn, Yale & Towne Mfg. Co.; 
A. E. Michel, International Steam Pump 
Co.; A. N. Barber, John A. Roebling’s 
Sons e ; W. B. Snow, B. F. Sturtevant 
Co.; E. F. Schaefer, Rand Drill Co.; H. 
Hi. oe Cameron Steam Pump Works; 
Fk. B. Vail, American Air Compressor 
Works; Arthur Warren, Allis-Chalmers 
Cos A: ES... Newton, 1:1 E. ‘Go. 

Mr. Harris’ address discussed the grow- 
ing influence of the trade and technical 
press and its increasing power as a ma- 
chine for marketing machinery. 





London has seen quite a controversy 
over the proposed establishment of a pneu- 
matic tube service for the transport of 
parcels and the mails. Lord Stanley, the 
postmaster-general, sent a statement to 
the House of Commons containing a num- 
ber of objections which he had to the plan. 
His statements have been publicly an- 


3550 


swered by the solicitors to the promoters 
of the Metropolitan Pneumatic Despatch 
bill, which provides for this service. After 
going at length into the subject, the ob- 
jections and their answers are given as 
follows: 

That the rehandling from post offices to 
tube stations would nullify the saving 
of accelerated transit. 

There need be no such rehandling. 

2. That the time schedules would prevent 
earlier delivery if the transit were 
accelerated. 

There will be no occasion for contin- 
uing the schedules. All schedules 
should be abolished. 


3. That the tube is too small for a mail 
bag. 

No mail bags are sent by tube. The 

carrier takes the mails without the 
bags. 


4. That the system would not sufficiently 
safeguard the mails. 

On the contrary, the mails wiil be much 
more secure than at present. 

5. That the tubes will occupy space in 
the streets that may be needed for 
post-office purposes. 

They will be laid at a depth where there 
1s an unoccupied space from curb to 
curb, 

. That the dispatch of parcels would in- 
terfere with the mails. 

This is purely a question of capacity. 
Twelve years of experience may be 
relied upon to insure a correct calcu- 
lation as to capacity by the company’s 
engineers. Furthermore, the pro- 
moters offer to handle the mails un- 
der a penalty for delay. 
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U.S.PATENTS GRANTED APR., 1905. 


Specially prepared for CompREsseD AIR. 


786,383. AIR-BRAKE SYSTEM. Alva C. 
Richards, Tomah, Wis., assignor of one-half 
to William L. O’Malley, Davenport, 
Filed Feb. 29, 1904. Serial No. 195,712. 


Iowa. 


786,409. PNEUMATIC JACK. Charles N. 
Coon, Mattoon, Ill. Filed Mar. 19, 1903. 
Serial No. 148,615. 

786,426. AIR-PISTOL. Samuel Daniels, Har- 


one-half to James C. 
Filed Mar. 9, 1904. 


vey, Ill., assignor of 
Reeder, Harv ey, Ill. 
Serial No. 197,329. 





786,470. PNEUMATIC TIRE. 
Springfield, Ohio, 


Irvin Tennant, 


assignor to Tennant Auto- 


Tire Company, Springfield, Ohio, a Corpora- 
tion of New Jersey. Filed Aug. 6, 1904. Serial 
No. 219,718. 

786,791. PNEUMATIC CONVEYOR. James 
M. Akers, Gays, Ill. Filed May 4, 1904. Serial 


No. 206,388. 


786,930. PNEUMATIC 
Wiltsie, Toledo, Ohio. 
Serial No. 180,748. 


MATTRESS. 
Filed 


Roy B. 
Nov. 11, 1903. 


786,955, 
B. Corey, 


EMERGENCY BRAKE-VALVE, 
Schenectady, N. Y., 
Generai Electric Company, a Corporation of 
New York. Filed Aug. 15, 1904. Serial No. 


99 798 
220,738. 


Fred. 


assignor to 


787,137. STAY 
TRESSES, &C. 
Filed Sept. 12, 


FOR PNEUMATIC MAT- 
Frank Webb, Reading, Mass. 
1904. Serial No. 224,092. 


787,150. HYDRAULIC AIR-COMPRESSOR. 
William G. Cox, New York, N. Y. Filed 
July 27, 1904. Serial No. 218,364. 


In hydraulic air-compressors, a base having 


an inlet-valve and an outlet-valve, a dome se- 
cured to the base, a valve lever pivoted within 
the dome, arranged to control the inlet-valve and 
the outiet-valve, closing one and opening the 
other, a vent-tube fixed within the dome, having 
communication with the dome and with the out- 
side atmosphere, a tube mounted for movement 
on the fixed vent-tube, a having 
side openings and adapted to normally close the 
inner end of the vent-tube, the said bonnet-valve 
having sliding movement relative to the vent- 


tube, a flange on the upper end of the sliding 


bonnet-valve 


COMPRESSED AIR. 


tube and loosely located within the bonnet-valve, 
a float having sliding movement on the said 
movable tube, the said float being adapted to 
operate on said bonnet-valve and to 
said movable tube, 


raise the 
a connection between the 


said valve-lever, and an 


movable tube and the 








float connected with the said valve- 
being located below the first-named float, 
auxiliary float tends to assist the valve- 


lever in its upward 


auxiliary 
lever, 
which 
movement, the two floats 
being buoyant while immersed in water and act- 
ing as weights as the water leaves the dome. 


787,347. 


HANDLE FOR PNEUMATIC TOOLS 


Joseph H. Templin, New York, N. Y., as- 
signor to Philadelphia Pneumatic Tool Com- 
pany, a Corporation of New Jersey. Filed 


Sept. 22, 1903. Serial No. 174,160. 








with the admission-valve of 
a pneumatic handle for chipping, 
other machines, of fluid-pressure means for open- 


The combination 
riveting and 
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ing said valve holding it open and for graduat- 
ing its closing, and means constantly tending to 
close said valve against said opening means, 
said opening and closing means controlled by 
regulating the exhaust of the opening means. 
787,329. AIR-BRAKE. Albert H. Geltz, Alli- 
ance, and Lee L. Hosack, Youngstown, Ohio, 
assignors to Charles B. McLean, Pittsburg, 
Pa. Filed Nov. 28, 1903. Serial No. 182,962. 
787,332. FLUID-PRESSURE BRAKE _ SYS- 
TEM. Maury W. Hibbard, Chicago, IIl., as- 
signor to Richard Fitzgerald, Chicago, III. 
Original application filed Feb. 25, 1903. Serial 
No. 145,018. Divided and this application filed 
Apr. 23, 1908. Serial No. 153,966. 
787,376. ROCK-DRILL. 
delphia, Pa., 


John M. Hamor, Phila- 


assignor to John M. Rogers, Wil- 


Sept. 27, 


mington, Del. Filed 


No. 226,113. 


1904. Serial 


























The combination, with the cylinder, the piston- 
chamber and piston therein, and the rotary valve 
and its casing, of a passaga in the valve-casing 
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adapted to be placed in constant communication 
with the exhaust, channels in opposite sides 
of the valve-casing adapted to be placed in con- 
stant communication with the supply, three chan- 
nels in the valve adapted in either position of 
the valve to communicate with the three chan- 
nels in the valve-casing, respectively, and pass- 
ages leading from the ends of the piston-chan- 
ber to the valve-chamber, the valve, in its two 
movements, causing the exhaust-channel in the 
valve to connect with one or the other of said 
passages and causing one or the other of the 
supply channels in the valve to connect with its 
corresponding passage, substantially as described. 


787,388. CARPET-CLEANING 
Albert E. Moorhead, 
June 15, 1904. 


APPARATUS. 
Oakland, Cal. Filed 
Serial No, 212,718. 

A carpet-cleaning device, a portable collecting- 
chamber, a handle swiveled thereupon, means for 
supplying air pressure in said 
and for withdrawing the air 
chamber having a flat open 


under chamber, 
therefrom, said 
side, and a sliding 
gate to close said side, substantially as specified. 
787,389. 


PNEUMATIC CLEANER. Albert E. 


Moorhead, Oakland, Cal. Filed July 28, 1904. 
Serial No. 218,528. 
A pneumatic cleaning implement. a_ hollow 


main body adapted to be applied and moved by 


n operator’s hand, an inlet-pipe for air under 
pressure, and an outlet-pipe for mingled air and 
dust to be removed, said main body having inlet- 
passages for external air near the bottom margin 
thereof, substantially as specified. 


787,454. VENTILATING AND ATR-COOLING 
MECHANISM. 


James Kelly, Providence, R. 


I. Filed June 14, 1904. Serial No, 212,575. 

787,473. AIR-CUSHION. Carl R. Schwalen- 
berg, Mannheim, Germany. Filed Nov. 30, 
1903. Serial No. 183,258. 


787,575. COMBINATION 
LOCK. William J. 
Filed May 31, 1904. 


FLUID-PRESSURE 
Hofstatter, Toledo, Ohio. 
Serial No. 210,384, 

A combination fluid-pressure lock, the coim- 
bination with a door-bolt, of a lock adapted to 
receive the door-bolt, means in the lockbody 
adapted to automatically lock the door-bolt 
against withdrawal from the lock-body, means 
for automatically unlocking the door-bolt and 
requiring for such unlocking the application to 
said unlocking means of a definite and pre- 
determined degree of fluid-pressure, no less and 
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no more, and means to apply different fluid- 
pressures to said unlocking means, equal to, 
greater, or less than the pressure required. 


787,489. CONTROLLER FOR PNEUMATIC 
COMPRESSORS. Bror F. Bergh, New York, 
N. Y. Filed Dec. 12, 1908. Serial No. 184,939. 








A pneumatic-pump controller, the combination 
of a motor-controlling vibratory member sub- 
jected to reservoir-pressure, a single spring op- 
posing said pressure, means normally restraining 
said member against movement under reservoir- 
pressure, and a releasing device for said means 
and actuated by reservoir-pressure of a predeter- 
mined degree whereby the said vibratory member 
is actuated by the difference in pressure between 
that of reservoir-pressure and said spring-press- 
ure. 


787,586. PORTABLE PNEUMATIC MOTOR. 
Reinhold A. Norling, Aurora, IIl., assignor to 
Aurora Automatic Machinery Company, Au- 
rora, Ill., a Corporation of Illinois. Filed 
Nov. 19, 1903. Serial No. 181,803. 


A portable pneumatic motor the combination 
of a rotative tool-carrying spindle provided with 
a recess adapted to receive the shank of a tool, 
an endwise-movable ejecting-pin mounted in the 
inner end of said spindle, and a_ feed-screw 


mounted in the casing and adapted for contact 
with the outer end of said ejecting-pin when 
said feed-screw is near the inward limit of its 









See 
OO 





Se 2 


movement and which is adapted to force said 


pin inward to eject the tool from said tapered 


recess. 


AIR-MOTOR. James L. Pilling, Bucy 
Ohio. Filed Sept. 12, 1903. Serial No. 








An oscillating engine, a cylinder having a bear- 
ing-surface on one side thereof having the ports 
therein, a trunnion upon the side of said cyl- 
inder opposite to said bearing-surface, a pin bear- 
ing at its centre and end upon the end of said 
trunnion, and departing from the surface of the 
end of said trunnion toward the periphery of 
its end, and a spring acting to press said pin 
against said trunnion. 


787,728. QUICK-ACTION AUTOMATIC 
FLUID-PRESSURE BRAKE SYSTEM. 
John S. Bubb, Kittanning, Pa. Filed Dec. 
29, 1904. Serial No. 238,733. 
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787,705. HANDLE FOR PNEUMATIC TOOLS. 
Joseph H. Templin, New York, N. Y., as- 
signor to Philadelphia Pneumatic Tool Com- 
pany, Filed 

Feb. 23, 1904. 


a Corporation of New Jersey. 
Serial No. 194,709. 
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L222, 


The 
pneumatic handle of chipping, riveting and other 


combination with the admission-valve of 


means for opening 


and 


machines, of fluid-pressure 
for graduating 


constantly tending to 


holding it 
and 


said valve, open 


its closing, means 
close said valve against said opening means, said 
opening, holding and graduating means _ con- 
sisting of a restricted air-supply admitted through 
a part of the and a normally 
open exhaust therefor adapted to be throttled by 


hand of the 


admission-valve 


the thumb or operator. 


787,857. AIR-BRAKE-GASKET-REPLACING 
TOOL. George J. Pilger, Scranton, Pa. Filed 
Feb. 3, 1905. Serial No. 243,943. 


787,932. AIR-BRAKE ATTACHMENT FOR 
LOGGING-TRAINS. Atwill D. Miller, Seattle, 
Wash. Filed May 28, 1904. No. 210,151. 


Serial 
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787,959. 


TOOL. 


PNEUMATICALLY-A CTUATED 


Robert Temple, Denver, Colo., as- 


signor to The Temple Gas Engine & Machine 
Company, Denver Colo., a Corporation of Colo- 
Filed Jan, 13, 1904. 
245,877. 


rado. 
1905. 


Renewed Feb. 16, 


Serial No. 











class described, the combination 


A tool of the 
ot a reciprocating tool-piston, a pulsating-engine 
connected therewith to furnish motive fluid for 


reciprocating the same, a reservoir connected 

with said engine, and a priming-piston for main- 

taining fluid under pressure in said reservoir, 
substantially as described. 

787,960. PNEUMATICALLY-ACTUATED 
TOOL. Robert Temple, Denver, Colo., as- 
signor to The Temple Gas Engine & Machine 
Company, Denver Colo., a Corporation of Colo- 


rado. Filed Jan, 13, 1904. Renewed Feb. 16, 
1905. Serial No. 245,878. 


A tool of the class described, the combination 
of a tool-cylinder, a reciprocating tool-piston 
mounted therein, a pulsating engine-cylinder pro- 
vided with a pulsating piston, a single pipe or 
end of the pulsating 
leading to both 
a valve for cutting 
the tool-cylinder so 
and exhaust of the 


connecting one 


with 


passage 
engine-cylinder 
ends of the tool-piston, and 


passages 


off and opening passages in 
as to control the admission 
pulsations of compressed air to one or both ends 


of the tool-cylinder, substantially as described. 


787,961. PNEUMATICALLY-ACTUATED 
TOOL. Robert Denver, Colo., as- 
signor to The Temple Gas Engine & Machine 

Denver, Colo., a Corporation of 
Colorado. Filed Aug. 10, 1903. Renewed 
Feb. 16, 1905. Serial No. 245,879. 

In mechanisms of the class described, 
combination of a pulsating engine-cylinder, pis- 
ton mechanism movably mounted therein, a tool- 


Temple, 


Company, 


the 


cylinder, piston mechanism _ reciprocatingly 
mounted therein and dividing the tool-cylinder 


into two chambers, tubular mechanism connect- 
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ing the chambers of the tool-cylinder and pul- 
Sating engine-cylinder together, a passage con- 
necting both chambers of the tool-cylinder to- 
gether, check-valve mechanism in such passage, 
and a manually-operatable controlling-valve for 
throwing the check-valve mechanism into and out 
of operative position, substantially as described. 

In mechanisms of the 


class described, the 








ecmbination of a pulsating engine-cylinder, re- 
ciprocating piston mechanisms movably mounted 
therein and dividing the same into a plurality 
of generating-chambers, a tool-cylinder, a recip 
rocating piston mounted therein and dividing the 
same into two chambers, tubular mechanism con- 
necting both chambers of the tool-cylinder with 
the several chambers of the pulsating 
cylinder, a supplementary passage connecting 
both ends of the tool-cylinder and thereby the 
tubular connections between the same and tlie 
pulsating engine-cylinder, a manually-operated 
controlling-valve mounted therein 
with automatic check-valve mechanism arranged 
to be moved into three positions—one position 
which connects both ends of the tool-cylinder 
together so as to permit an excess of compressed 
air to pass from end of the tool-cylinder to the 
other and when moved in a second position to 


engine- 


and provided 
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reverse the arrangement and permit any excess 
of compressed air in the last-named end of the 
tool-cylinder to pass to the first-named end, arid 
a third position where all connection between 
both ends of the tool-cylinder is cut off, and a 
controlling-valve casing “ detachably secured to 
the tool-cylinder and 
plementary 


as described. 


therein the 
named, 


having sup- 


passage above substantially 


787,962. PNEUMATICALLY-ACTUATED 
TOOL. Robert Temple, Colo., as 
signor to The Temple Gas Engine & Machine 
Company, Denver, Colo., a 
Colorado. Filed Mar. 26, 1904. 


Denver, 


Corporation of 


Renewed Feb, 

















16, 1905. Serial No. 245,880. 
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\ tool of the class described, the combination 


of a tool-cylinder, a reciprocating tool-piston 
mounted therein, two pulsating engine-cylinders 
closed at one end and open at the other, a sin- 
gle-acting pulsating piston in each of the said 
pulsating engine-cylinders, a pipe or passage 
leading from one of said pulsating-cylinders to 
one end of the tool-cylinder, a pipe or passage 
leading from the other pulsating-cylinder to the 
other end of the tool-cylinder, a casing form- 
ing a chamber connecting the open ends of each 
of the pulsating engine-cylinders together, and 
means for operating the pulsating pistons, sub- 


stantially as described. 
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788,088. PNEUMATIC TIRE. 
man, Woodward, Okla. 


Serial No, 225,998. 


Karle B. Work- 
Filed Sept. 26, 1904. 


788,112. 


FLUID-PRESSURE BRAKE. 
R. Mason, Chicago, Ill., assignor to The West 


Harry 


inghouse Air Brake Company, Pittsburg, Pa., 
a Corporation of Pennsylvania. Filed June 
26, 1903. Serial No. 163,222. 


788,149. AIR-BRAKE. David F. Snyder, Har- 
risburg, Va., assignor of one-fourth to Joseph 
C. Smith and William F. 


Pa. Filed Oct. 8, 1904. 


Garman, Harrisburg, 
Serial No, 227,678. 


FLUID-PRESSURE 
W. -Hlibbard, Chicago, II. 


1904. Serial No, 238,463, 


788,208, 


BRAKE. Maury 
Filed Dec. 27, 


787,963 


POOL. 


PNEUMATICALLY-ACTUATED 


Robert Temple, Denver, Colo., as 


signor to The ‘Temple Gas Engine & Machine 


Company, Denver, Colo., a 


Colorado. 


Corporation of 
Filed Dec. 10, 1904. Serial No. 


246.381 





In mechanisms of the 


class described, the 
combination of a tool-cylinder, a 


tool-piston 


reciprocating 
therein, pulsating-engine-cylinder 
mechanism the chambers of which are of less 
combined volume than the chambers of the tool 
cylinder, pulsating piston mechanism in the pul- 
sating-engine-cylinder tubular 
mechanism connecting the chambers of the tool 


mechanism, and 
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and pulsating engine-cylinders together, sub- 
stantially as described. 

In mechanisms of the class described, the 
combination of a tool-cylinder having a recip- 
recating tool-piston mounted therein and divid- 
ing the same into two chambers—a front and 
rear chamber—a by-pass connecting the rear 
chamber at its rear end with said front chamber 
at a point substantially midway of the ends of 
said tool-cylinder, a check-valve in said by-pass 
arranged to open and close the same so as to 
admit air under pressure from the forward to 
pulsating-engine-cylinder 


reciprocating piston 


the rear chamber, 
mounted 
therein, tubular mechanism connecting the cham- 


] £ 


bers of the pulsating engine and tool-cylinders 


mechanism, a 


together, a casing providing a supplemental 


chamber on the pulsating engine-cylinder with 
which one end of said tubular mechanism is 
connected a main port connecting such supple- 
mental chamber with the chamber at one end 
of the pulsating-engine-cylinder mechanism and 
a short distance from the head thereof so as to 
be covered and uncovered during the reciproca- 
tions of the pulsating pistons, an auxiliary pass- 
age provided with a check-valve connecting said 
supplemental chamber with the designed chamber 
of the pulsating engine-cylinder and adjacent to 
the head thereof s 


as to permit air to enter 
said chamber when the main port is closed, but 
prevent its return from the supplemental cham- 
ber to said chamber of the pulsating engine- 
cylinder until such main port is again uncovered, 
and an emergency inlet passage connecting the 
designated chamber of the pulsating engine-cyl- 
inder with the outer air and provided with a 
check-valve to open and close the same when 
the pressure in said chamber falls below and 
rises above the atmospheric point, substantially 
as described. 


788,071. COMBINED 
COMPRESSOR. 


ENGINE AND AIR- 
Daniel Schiffbauer, Stautter, 
Serial No. 228,827. 


Pa. Filed Oct. 17, 1904. 














A combined engine and air-compressor, in 
combination with an engine-cylinder having an 


inwardly-extending cylinder at one end, a piston 
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operating in the engine- — and having a 
piston-rod, cylinders in the engine-cylinder se- 
cured to the pistor-rod, movable with the piston, 
and having slidable telescopic connections with 
the first-named interior cylinders, a valve to 
admit air to the telescopically- disposed cylinder, 
and an air-duct leading from said telescopically- 
disposed cylinders, and having a valve, substan- 
tially as described. 


788,1 AIR-COUPLING. Clayton A. Seiler, 
Wa ashington, D. C. Filed May 24, 1904. Serial 
No 209,518. 


A device of the character described compris- 
ing a stem provided with a head or enlargement 
at one extremity, a coupling mounted to rotate 
upon said stem, packing interposed between the 
abutting faces of said coupling and said head, 
and means for locking said coupling from move- 
ment and simultaneously compressing said _pack- 
ing to take up any wear thereupon, whereby au 
air-tight joint is maintained. 


788,306. PNEUMATIC TIRE. George Devoll, 
Boston, Mass., and George H. xisley, Brielle, 
N. J. Filed June 28, 1904. Serial No. 214,481. 


788,329. PRESSURE-CONTROLLED —ELEC- 
TRIC SWITCH AND AIR-GAGE. William 
J. Pugh. Davenport, Iowa, assignor to Auto- 
matic Electric Pump Co., Davenport, Iowa. 
Filed Aug. 20, 1904. Serial No. 221,579. 


788,352. FLUID-PRESSURE REGULATOR. 
Ernest W. Crawford, Pittsburg, Pa., assignor 
to The Chaplin-Fulton Manufacturing Com- 
pany, Pittsburg, Pa., a Corporation | Penn- 
sylvania. Filed Aug. 26, 1904. Serial No. 222,297, 


788,387. PNEUMATIC MOTOR FOR DRIV- 
ING _.. SHEETS. Joseph Wieser, New 
York, Y., assignor of one-half to Karl Fink, 
New Yorke N. Y. Filed May 21, 1903. Serial 
No. 158,214. 


788,472. PNEUMATIC MOTOR FOR MU- 
SICAL INSTRUMENTS. Lawrence’ U. 
Jobes, Cincinnati, Ohio, assignor to The Bald- 
win Company, Hamilton County, Ohio. Filed 
Sept. 8, 1903. Serial No. 172,410. 





ANTED-—General Storekeeper for 

large Engineering Works and Foun- 

dry. Must be competent man. Apply 

stating experience, salary expected, and 

giving references to P. O. Box No. 365, 
New York City. 


ANTE O—Foreman for Tool Depart- 
ment of large Engineering Works. 
Must be first-class man. Apply stating 
experience and giving references to P. O. 
Box No. 365, New York City. 





Westinghouse 


Air Compressors 








Motor-Driven Air Compressor 


Dust and Water-proof 








For Particulars address nearest Office: 


Westinghouse Traction Brake Co. 
PITTSBURG, PA. 
ee vee Western Office : 
111 Beastern Office + ork, 1s5 Railway Exchange B'ldg. 


Chicago 
South Western Office : 





1932 North Broadway, St. Louis 














FOR SALE. 


Will sell at less than one-half cost 
the following seamless steel bottles 
designed for storage of compressed 
air. 


988—8 in. diam., 32 to 40 in. long 


29—8 ‘* 70 in. long 
12-8 ‘* 20 feet long 
10—¢ “ 10 feet long 


All tested to a pressure of 4,000 Ibs. 
per square inch, and have been used 
for a short time under a pressure 
of 2,500 lbs. per square inch. 


Address : 


New York City Railway Co. 
621 BROADWAY 
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Where the work is hardest, 
Where the need for strength and reliability is greatest, 
There you will always find the 


Remington 


REMINGTON TYPEWRITER CO., 327 Broadway, N. Y. 
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TRAVEL wr 


SPEED COMFORT SAFETY 
BET WEE N 


New York 
Philadelphia 


New Jersey Central 


(Train Every Hour on the Hour) 
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We have 
built up the largest 
educational institution 
in the world, with an invested 
capital of 5 million dollars and 
with 3 of a million students, by 
helping people to increase their earn- 
ings. ‘This remarkable growth means 
that we have made a remarkable success 
of enabling people to earn more money. 






















It is because we have helped so many Pullman Observation No Dust 
thousands of others under all circum- 

ae r 
stances that we state positively that we Parlor and Cafe Smoke o 


can help YOU. Do you want to raise 
your salary? It puts you under no 
obligation to find out how you can 
do so. Simply write us, stating 
the occupation you wish to 
rise in. DO IT NOW. 
International Correspondence Schools 
Box 1132, 
Scranton, Pa. 


Cars Cars Dirt 





90 MILES IN TWO HOURS 


NEW YO:RK. S TAT 1 ONS: 


Foot Liberty Street Whitehall Street 
North River South Ferry 
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COMPRESSED AIR. 





Gas Engines and Air Compressors of 
every class for Shops, Marine, Mines, 
Building and Bridge Construction. 


We manufacture Gasoline, Elec- 
trical and Belt-Driven Air Com. 
pressors. 
Our Gasoline Direct-Con- 
nected Air Compressors 
are the only Machines of 
their kind in the World. 
Our GasolineEngines or Compressors 
are also mounted on wagons to 
make them portable. 


Write for Catalog. 





General Compressed Air Co. 
3933 Olive St., St. Louis, Mo. 








Commercial Law 


TAUCHT BY MAIL 


No business man can afford to be without 
the information contained in the 1. C. 8S. Com- 
mercial Law Course, for it will enable him to 
carry on business transactions more intelligently, 
and to avoid much trouble and litigation. 


The laws of contracts, commercial 
paper, banks and banking, partnership, 
corporations, trusts, patents, copy- 
rights and trade-marks, debtor and 
creditor, executors and administrators, 
etc., etc., are fully treated, Since the 
Course is especially written for self- 
instruction, the presentation of all the 
subjects is very clear and simple. 


The six Bound Volumes of this Course, being 
virtually duplicates of the Instruction Papers, 
contain the complete Course in permanent form. 
They can be obtained with or without the privi- 
lege of instruction by mail. 


Send for full particulars to-day. 


International Correspondence Schools, 


Box 1132, Scranton, Pa. 











AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EM®ODYING LATEST 
IMPROVEMENTS 





he ag 





BR TS odie AG Oe ay 


ROCK DRILL 
McKIERNAN DRILL CO. 


170 BROADWAY, NEW YORKCITY 
WESTERN REPRESENTATIVES : 


CONTRACTORS’ SUPPLY & EQUIPMENT CO. 
232 FIFTH AVE., CHICAGO 











The Injector Sand Blast 


APPARATUS 


—- -— -- 





For Cleaning Castings, Structural Steel and 
Stone Work, etc 
WRITE FOR CIRCULAR 














1905 MODEL 
Made by C. DRUCHLIEB 
132 Reade Street, New York 


























COMPRESSED AIR. 








ye 


MINES AND MINERALS 


May, 


1905 


COMPRESSED AIR 


IN MINING OPERATIONS 


A Partial List of the Articles Prepared by well- 
Known Mining Men 


Effect of 
pression 


Altitude on Com- 


Compound Compression 

Compression at High Speed 

Electrically Driven Compressors 

Descriptions of Various Com- 
pressor and Drilling Plants 

Effects of Faulty Installations 
of Compressors 

Air Lifts 


Economy of Compressors in the 
Coal Regions 


Volumetric Efficiency of Com- 
pressors 


Reheaters, Intercoolers 
Air Receivers 


Unloading and Regulating De- 
vices 


Air Necessary for Hoisting Pur- 
poses 


The Heat of Compression in Air 
Cylinders 


Compressors on the Pacific Coast 


Single Copies, 20 Cents 
$2.00 the Year 


Address all orders to Dept. C 


MINES AND MINERALS 


SCRANTON, PA. 
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Ce 


GUARANTEED TO 
WEAR TWICE AS LONG 


WILL PROBABLY WEAR 
FROM THREE TO TEN TIMES LONGER 


HAS SHOWN RESULTS 
OF THIRTY TIMES THE WEAR 




















4x 














“E oe = C0. 


240-250 i agri pent ST. ee 
(75 -t77 LAKE ST. CHICA 
96-110 BATES ST comer. 














POSSESSES 


Longest Fibre 
Strongest Fibre 
Greatest Strength 
Most Pliability 
Most Lubricant 
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Want to Reach the 
Railroads of the 
Entire World ? 


You can do so by advertising in THE RAILROAD 
GAZETTE. We publish two editions—one in New York 
and another in London. If you advertise in the American 
edition your advertisement is reprinted in the latter without 
extra charge. 

Amongst railroad officials the circulation of the 
RAILROAD GAZETTE is greater than the combined circu- 
lation of all other railroad papers. It covers all depart- 
ments of railroading and is a recognized authority. We 
publish all the standard railroad books. 

Advertising rates on application. 


THE RAILROAD GAZETTE $8: sieuais cit" 


Queen Anne’s Chambers, London. 


J 











ENGINEERING NEWS 


A Journal of Civil, Mechanical, 
Mining and Electrical Engineering, 





ESTABLISHED 1874. 


$5 a Year. Ten Weeks for $1 





** Probably the highest technical authority 
in Journalism.”— EAGLE, Brooklyn, N. Y. 











THE ENGINEERING NEWS (6fepenys 
220 BROADWAY, NEW YORK. 
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Sullivan Air Drills 


have a reputation for repair 
economy under all working 
conditions. Moving parts . 
are few in number, and only 
the best obtainable mate- 
rials are used in construction 


Catalogue 51 





Air Compressors ULLIVAN 


by ¥ 
uarrying Machiner SAC HINERY 
sar tag ited A OM PANY 


. Railway Exchange 
Diamond Core Drills CHICAGO, ILL. 














te B. FF. Goodrich Company 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S. A- 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 141 Lake Street. 392 Mission Street. 


Rubber Goods_. 
OF FINE QUALITY, 


HOSE FOR ALL PURPOSES. ax 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. 


STEAM HOSE, Etc. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc.. etc. 
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HOT WATER HEATING 


FACTORIES 


FORCED CIRCULATION 


Uses EXHAUs! Seam == 


EVANS, ALMIRALL & CO. 


281 WATER STREET MONADNOCK BLD'G 
NEW YORK CHICAGO 
































WHEELER CONDENSER & ENGINEERING CO. 
42 BROADWAY, NEW YORK 






“ SURFACE 
CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY and 
SERVICE. Circulating 
Pumps. 





PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 












T 


| 
| 


J 
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r, Mills, Electric Plants a 


COMPRESSED AIR. 
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he Stearns-Roger Manufacturing Company, 


CONSTRUCTING ENGINEERS. 





«_____ Compressed Air Plants of any capacity. 











WZ 
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=~ 


ROGER’S ITIPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 





“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
best type of roll yet devised. General Manager, 


MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 





| —$___— | 
| Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. | 
| eq 

| MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. &. A. 
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THE 


ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 





THE ENGINEERING MAGAZINE 
rag the best original articles 
y the highest authorities on all 
phases of current engineering 
progress. 

Additional and exclusive fea- 
tures are: a Review and Topical 
Index to the current contents of 
nearly two hundred engineering 
and industrial journals; Current 
Record of New Technical Books; 
Industrial News; latest Improved 
Machinery and new Trade Liter- 
ature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
140-142 Nassau St., New York. 











‘‘Compressed Air”’ 


Orders now received for 


Bound Copies of 
VOL. 9 


Record of another year’s happen- 
ings and inventions in which 
Compressed Air figures. 


$2.00 


Forwarded Postpaid on receipt of price 


COMPRESSED AIR 


26 Cortlacdt Street 
NEW YORK 








creer mcniee Sp Dt tt te i te te 


700 PACES. 
600 HANDSOME 
ILLUSTRATIONS. 


By 
CARDNER D. 
HISCOX, M.E. 


PRICE, $5.00. 


SRSEVCSESVSVEAVSVVSESVSSSESA 


NOW 


LARCE 8vo. ABOUT aa — 





ent and economical vehicle for work—with air tables of compression, expansion and physical 
properties. Copies of this book will be sent prepaid to any address on receipt of price. Address 


COMPRESSED AIR, 26 Cortlandt St., New York 


READY 


COMPRESSED AIR 


ITS USES AND APPLICATIONS 


a 


A complete treatise on Com- 
pressed Air, comprising its phys- 
ical and operative properties from 
a vacuum to its liquid form. Its 
thermodynamics, compregsion, 
transmission, expansion, and its 
uses for power purposes in min- 
ing an engineering work ; 
pneumatic motors, shop tools, 
air blasts for cleaning and paint- 
ing. The Sand Biuast, air lifts, 
pumping of water. acids and 
oils; aeration and purification 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic tube transmission, re- 
frigeration. The Air Brake, and 
numerous appliances in which 
compressed air is a most conveni- 


VOSS SSFF8888 U8 
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COOPER- 
CORLISS 
ENGINES 











FOR ALL POWER PURPOSES 





Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


att _C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 





BRANCH OFFICES: 


NEW YORK 
1023 Havemeyer Building 


F. W. IREDELL 
BOSTON 
411 Weld Building 
B. A. CHURCH 
ATLANTA 
507 Gould Building 
E. W. DUTTON 
CHICAGO 
1436 Monadnock Block 
J. HOLT GATES 


PHILADELPHIA 
820 Drexel Bldg. 

NEW ORLEANS 
217-231 Gravier St. 

















COMPRESSED AIR. 5 


JUST PUBLISHED 


Electrician’s Handy Book 


By T. O’CONOR SLOANE, A.M.,, E.M., PH.D. 


Handsomely Bound in Red Leather, with Titles and 
Edges in Gold. Pocket Book Style. 500 Illustrations, 
800 Pages. 


Price, Postage Paid, $3.50 


This book supplies a distinct want in the realm of electrical 
literature. It is designed to cover the field of practical electric 
engineering, yet to include nothing unnecessary for the every-day 
worker in electricity to know. Its pages are not encumbered with 
any useless theory—everything in it is to the point, and can be 
readily understood by the non-technical man, and at the same 
time the educated engineer will receive great benefit from its 
perusal. /f is a modern book of references, a compendium of use- 
fuldata It gives the clue to the operation of electrical systems 
of to-day, leaving out the old and useless matter which has 
encumbered many text books. yet not omitting hints from the 
past, which have a meaning in the present. 


OOK fe 


WOME PLECTRUANS HANIF PR 


Copies of this book will be sent postage paid on receipt of price. 
ADDRESS 


“COMPRESSED AIR” **new vork. 














Construction News 
Press Clippings 
| Brown & Seward CONTRACTORS, MATERIAL MEN, _ BUILDERS, 


MANUFACTURERS. in fact ANYBODY interested in 
Construction News of all kinds, obtain from our 





EN ae daily reports QUICK RELIABLE INFORMATION. 

Solicitors of Our special correspondents all over the country 

American and enable us to give our patrons the news in advance 

: of their competitors and before it has become 
Foreign Patents. common property. 


et us know what you want and we will send 
you samples and quote you prices. 
a PRESS CLIPPINGS on any subject from all 
Experts in Patent Causes the leading current newspapers, magazines, trade 
and technical journals of the United States 
and Canada. PUBLIC SPEAKERS, WRITERS, 


Offices: STUDENTS and CLUB WOMEN can secure reliable 
data for a essays, debates, etc. Spec.al 
263 Broadway facilities for serving Trade and Class Journals, 


Railroads and large industrial corporations 

WE READ, through = of skilled readers, 
a more comprehensive and better selected list of 
New York publications than any other Bureau. 

WE AIM to give prompt and intelligent service 
at the lowest price consistent with good work. 
Write us about it. Send stamp for booklet. 


Eowarn C. SEWARD | 

| Ronenr G. Sewano UNITED STATES PRESS 

Lsintannatitiintineiinniaemneend CLIPPING BUREAU 
1326-1334 Republic Building. 

State and Adams Sts., CHICAGO, ILL. 


Henry T. Brown 























16 COMPRESSED AIR. 





Ghe BLAISDELL 
Air Compressors 


possess distinctively original features in 


DESIGN, ECONOMY and EFFICIENCY 


not found in other makes, 
All sizes and types and for any service. 


The Blaisdell Machinery Co., 
BRADFORD, PA. 














d 
ised tz. Officers of all Railroads 
ee = THE POCKET LIST or 
$1.00 per annum. RAILROAD OFFICIALS 
OT ana 
A moaper y new vg 
REGISTER sejicey ste titres Conran 
> Subscription Price, $5.00 per annum. Single copies, $1.00, | 
SHE RAILWAY EQUIPMENT & PUBLICATION CU — L se 


24 Park Place, New York, > 
= GRAND PRIZE 
aes ! Highest Award 

WORLD'S FAIR 


; — JS) ST.LOUIS 
PATENTS Son ll ill 
procured promptly and with care in all countries —s EBSTER S 


Trade marks and copyrights registered. 
pavis s oavis, | TMUIIAIO ED 


ATTORNEYS-AT-LAW, 


WASHINGTON, D. Cc. s= DICTIO 
220 BROADWAY, NEW YORK. See 


% 

















RECENTLY ENLARGED 
WITH 


25,000 New Words and Phrases 


ew Gazetteer of the World 
New Biographical Dictionary 
Edited by W. T. Harris, Ph.D., LL.D., 
United States Commissioner of Education. 


: b ‘* ae . 
Romeike Ss Press pains Fn 2380 Quarto Pages. 5000 Illustrations. 
. which may appear Also Webster’s Collegiate Dictionar 
Cutting Bureau — eee or Ron 1116 Pages, 1400 Illustrations, d 
subject on which Regular Edition 7 95% inc ae 
ou want to be “up-to-date.” A large force in our ba il Edition ot eee 
ew York office reads 650 daily papers and over 2,500 ree je Shom 
weeklies and magazines, in fact, every paper of import- | 
ee, ~ alg cog! anne ~¢ over “ee -_ FREE, “Dictionary Wrinkles,” Illustrated pamphlets, 
scribers, and, through the European Bureaus, all the 
leadin, papers in the civilized globe. Clippings found G. 6C. MERRIAM Co. 
for subscribers, with name and date of paper are mailed Publishers, Springfield, Mass. 
day by day. Terms, $5.00 for 100. GET THE BEST 
ELSON HENRY ROMEIKE, Inc. | ‘em 


fenton, ne coll 33 Union Square, N. Y. 




















same plates, on bible paper. 2 beautiful bindinys. 



































LARGE USERS OF PNEUMATIC TOOLS 


WITH 


HEAPS « EXPERIENCE 


ONE OF THE HEAPS 


ARE BUYING 


HAESELER PNEUMATIC TOOLS 


To the exclusion of all other makes. There is a reason, 
Shall we explain it—Catalog No. 5? 


me INGERSOLL- SERGEANT «x 


CHICAGO, ILL. 26 CorTLANDT STREET St. Louis, Mo. 
CLEVELAND, O. Boston, MAss. 


PITTSBURG, Pa. NEW YORK Et Paso, TEX, 


PHILADELPHIA, Pa. Mexico City, Mex, 


U 13 














FRANKLIN AIR COMPRESSORS 





— DURABLE 
eres EFFICIENT 
ECONOMICAL 


Franklin Type G—C, S. C.—having balanced steam valve with Meyer Adjustable 
Cut-off and mechanically actuated air inlet valves. The FIRST FRANKLIN 
appeared three years ago. OVER 1000 are now doing service with 
perfect results. Manufactured by 


Seattle Toronto 
San Francisco Boston 
Denver CAGO NEU MATIé € YOO; 0. Pittsburg 
Cleveland Neal] Philadelphia 








FISHER BLDG. CHICAGO. 95-LIBERTY ST. U NEW YORK. 























COUPLERS than you can imagine est a trial: we 


will guarantee themto meet the requirement of the heaviest work on 
air or steam hose. Made with or without attached releasing levers. 








THE W. J. CLARK CO., Salem, Ohio— 
































